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Attached is the agenda for the RSALOP meeting scheduled 
for Thursday, June IO, 1999 from 4 - 6:30 p.m. at the 
Broomfield City Center. 8 

RSA LOP TECHNICAL DISCUSSION 

RAC representatives will be available from 2:30 - 3:30 p.m. Thursday, June 10, 1999 at the 
Broomfield City Building - Bal Swan Conference Room for in-depth technical discussions 
immediately prior to the regularly scheduled meeting. 

COMMENTS TO TASK 6 DRAFT REPORT 

Comments to the Task 6 Draft Report: Soil Sampling Protocols were due to Carla Sanda, 
AIMS1 by close of business on Friday, June 4, 1999. If you have not yet submitted your 
comments, please email them to Carla prior to the meeting at: candftrvt@msn.com 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
June 10,1999 - 4:OOp.m. - 7:OO p.m. 

Broomfield City Building - Zang’s Spur/Bal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be quoted or distributed until receiving final 
approval by the Radionuclide Soil Action Level Oversight Panel at its July 8, 1999 meeting. 

Hank Stovall, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel 
(Oversight Panel or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Russell McCallis ter, DOE- R FFO 
Victor Holm, RFCAB 
Laura Brooks , Kaiser- Hill 
Ken Korkia, RFCAB 
David Thorne, RAC 
Sam Dixion, City of Westminster 
John Corsi, Kaiser-Hill 
Joel Selbin, UC-Boulder 

Mary Harlow, City of Westminster 
Laura Till, Facilitator 
Carla Sanda, AIMS1 
Rick Roberts, RMRS 
Joe Goldfield, CCANW 
John Till, RAC 
Edd Kray, CDPHE 
Bruce Dahm, City of Broomfield 
Dean Heil, CSU 

Niels Schonbeck, MSCD 
Brady Wilson, RFCAB Staff 
Ken Starr, Citizen 
Steve Gunderson, CDPHE 
LeRoy Moore, RMPJC 
Karen Dinhoffer, City of Boulder 
Jeremy Karpatkin, DOE-RFFO 
Will Neff, RFCLOG 
Tim Rehder, EPA 

MINUTES REVIEW/APPROVAL 

Minutes of the May 13, 1999 Panel meeting were reviewed and approved as printed. 

AGENDA REVIEW 0 Laura Till reviewed the Agenda as well as the Group Agreements. The agenda was approved with a minor change to 
provide additional time for discussion of the Follow-Up: Task 6 Soil Sampling presentation. The meeting was turned 
back to the Co-Chairs. 

CO-CHAIRS UPDATES 

Hank Stovall stated that in addition to the agenda time allotted for public comment, following questions from the Panel 

or questions for consideration. 
_ _  --members to presentations, technical members of-the-audience are-encouraged-to present-any-concerns,-comments,-=.. 

Letter to Dr. Alexander Williams: Copies of a letter dated June 4, 1999 from Panel Co-Chairs to Dr. Alexander 
Williams, U.S. Department of Energy - Germantown, MD, were available on the information table. This letter 
requested detailed information on the development of the RESRAD computer code so that the Co-Chairs and Panel 
may better understand RESRAD’s original development and ongoing updates. 

Administrative S u ~ ~ o r t  Fundinq Update: Ken Korkia, RFCAB, reported that to date no funds had been received to 
provide for ongoing administrative support to RSALOP. This contract includes services from Laura Till and Advanced 
Integrated Management Services, Inc. A new DOE Contracting Officer’s Representative has been assigned to this 
project, and unfortunately there has been some delay in allocation of funds. Frazer Lockhart is the new 
representative, and he is aware that the funds must be in place by June 30, 1999. Mr. Korkia has made several 
phone calls requesting that funds are in place, but he also requested that the Panel draft and transmit a letter 
requesting that this issue be resolved. 

RAC ResDonses to DOE Questions - Comments from RAC to questions posed by DOE representatives in April and 
May were available on the information table. 

Minutes J u n e  70, 7999 Radionuclide Soil Action Level Oversight Panel Meeting - 
Prepared and Submitted by: Calla Sanda, AIMSI 
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RAC Responses to Panel Comments - RAC’s responses to RSALOP comments to the Task 2 Report were available 
on the information table. 

Panel Membership - Bob Kanick is no longer able to participate as a Panel Member. As a result, Mr. Kanick has 
requested in writing that his alternate, Victor Holm, be appointed as the regular Panel Member. There were no 
objections from the Panel to this action. 

Public Meeting - The second public meeting was proposed at the Steering Committee meeting for September. 
Additional details will be provided at upcoming Panel meetings. 

Process for Peer Review Comments - Mary Harlow indicated that a process may need to be developed for panel 
review of Peer Review Comments to discuss any questions or resolution that may required to that input. 

0 

4 Action Item: Panel Co-Chairs will draft and transmit a letter to DOE-RFFO, regarding administrative 
support funding by COB Monday, June 14, 1999. 

4 Action Item: RAC will accept comments to the Task 6 Report through COB Friday, June 18, 1999. 
Comments should be forward to Carla Sanda by that date. 

RFCA REGULATOR UPDATE - Discussion Lead: Tim Rehder, US EPA 

Mr. Rehder reported that the last RFCA Regulator meeting focused on inhalation rate and included information on 
and from the following two documents: EPA Exposure Handbook - August 1997 (which breaks out inhalation 
rates for various activities) and an NRC document used for the derivation of values in the new NRC Reg. 5512. 
New RSALs have not yet been calculated with either the GENU or MEPAS models. EPA is still learning GENII, 
and DOE is still learning the MEPAS model. A point of interest discussed at the meeting was: Oak Ridge National 
Laboratory (DOE, the State of Tennessee and EPA) is apparently quite close to finalization of an RSAL for 
Uranium 238. The most recent version of RESRAD was used for this calculation. The code was modeled to a 25 
mR dose (based on the NRC rule) to an industrial worker, which resulted in a number.of -600 pCi/gram. 
Pursuant to the NRC rule, an ALARA analysis was also completed, with an outcome of -200 pCi/gram. For direct 
comparison, the current Rocky Flats RSAL for Uranium 238 is -506 pCi/gram. EPA’s Region IV Toxicologist 
anticipates that a report on this work will be available sometime in the future, and he will advise Tim Rehder when 
it becomes available. 

0 
Steve Gunderson stated that the next meeting is scheduled for 9:00 a.m. Tuesday, June 15 at the EPA offices. 
Planned discussion topics include: 
1. An independent Kaiser-Hill review of the air resuspension model in RESRAD Version 5.82 to compare it with 

EPA’s ISC model; 

current site conditions. They will look to see what other data is available, particularly agricultural data; i.e., 
data on air and dust related to plowing. Most monitors in the country are located within towns as opposed to 
agricultural areas. Therefore, they may look at the San Joaquin valley to determine whether or not that area 
has been affected. 

- 
- ----== -2r -A- look-at=the mass-loading- question: Rocky Flats’-numbers used in the-interim values-were based-upon=----= 

Panel Discussion 

Hank Stovall asked whether or not Rocky Flats’ levels had been modified for ALARA principles. 
Mr. Rehder stated that they had not been modified and further explained that the EPA draft regs basically 
said that if it met 15mR it was not necessary to use ALARA. 

Victor Holm reflected that if his recollection is accurate from a recent visit to the Fernald facility, he learned that 
they had calculated the uranium soil action level to -800, whereas with ALARA they used20. 

PROJECT UPDATE* - Discussion Lead: Dr. John Till, Risk Assessment Corporation 
*Copies of presentation materials available by calling Anna Corbett, AIMSI, 303-456-0884 

Minutes J u n e  10, 1999 Radionuclide Soil Action level Oversight Panel Meeting 
0 

Prepared and Submitted by: Carla Sanda, AIMS1 
2 



Task 1: Cleanup Levels at Other Sites - The draft final report has been completed and distributed at an earlier 
meeting. 

Task 2: Computer Models - Following distribution of the draft report two months ago, comments from the Peer 
Review Team and Panel have been received. RAC responses to the Peer Review Team were distributed at the 

Revisions based upon comments are now being made. 

Task 3: Inputs and Assumptions - RAC is currently working on this report and has developed a draft outline. 
Further discussion on this task will be covered at this evening’s report. 

a- May meeting, and RAC responses to Panel comments are available this evening on the information table. 

Task 4: Methodology - No report is due on this effort; rather this is an ongoing discussion of the project 
methodology. 

Task 5: Independent Calculation - this is the “meat” of the project, and team members are busy working on this 
report, including developing methodologies and calculations. 

Task 6: Sampling Protocol - A draft report was distributed; however, much work remains on this task, and 
concerns regarding timing of this effort will be discussed at a later point in this evening’s meeting. 

Task 7: Interaction with the Actinide Migration Panel -this is an ongoing effort that is providing useful information 
to the project. 

Task 8: Public Interaction -this is an ongoing effort. 

Dr. Till shared some preliminary information regarding Task 5. In the in-depth analysis being assembled, Dr. 
George Killough is seeing essentially a 1% per year reduction in soil activity at Rocky Flats that is statistically 
significant, based upon the sampling data they have to date. This seems to be important to the study, and seems 
to be what one would expect given passage of time, weathering, etc. However, it does not appear that this 
information has been published to date. It is important to note that this is preliminary, but may be important for a 
citizen to realize that over the long-term levels are decreasing. In response to a query from the Panel as to why 
the level was decreasing, Dr. Till responded that it would appear that soil is being moved - perhaps being blown 
from one area to another. Panel members and members of the public indicated that this might not be perceived 
as “good news” by surrounding communities. 

Moving on to Task 3, Dr. Till provided some additional information regarding input parameters to different 
assumptions that may go into a calculation. As discussed at prior meetings, sensitivity analyses have been run 
on all the parameters to determine which are important and which are not important. Dr. Till stressed that most of 
the parameters remain the same as those used in the previous RSAL calculation. Some of the more sensitive 

- parameters may change, and if other parameters simply seem to be “out of-line”, they will also be carefully-- 
evaluated for modification. RAC representatives will carefully evaluate to determine those areas of sensitivity 
and will include a distribution, rather than a single value, for the parameter. RAC is working with Dr. Keith 
Ackerman, who serves as a “repository” for the ICRP for Dose Conversion Factors. RAC intends to use the very 
latest defensible dose conversion factors for the calculation, and Dr. Ackerman has agreed to provide that 
information. Dr. Till reviewed several tables which reflected parameters that will likely be modified, including: 
initial concentrations of radionuclides, irrigation rate, evapotranspiration coefficient, distribution coefficient, soil to 
plant transfer factors, and mass loading (to be treated stochastically), shape factor and shielding factor. The 
basic point here is that there will be numerous values that won’t be discussed in detail in the report since they will 
simply be the original default values. Where changes and/or additions are being made, a discussion will be 
provided. Dr. Till added that as they have reviewed the data gathered for soil sampling and air monitoring over 
the last 20 years or so, they have noted several issues of importance: missing information, considerable data 
either not collected or reported, inconsistency in reporting methods between researchers. Dr. Till hopes to make 
some recommendations at the end of the study regarding sampling, consistency, and air monitor location that 
could ultimately make reporting much clearer and potentially more helpful and accurate. 

. 

PUBLIC COMMENT 

None 

Minutes J u n e  10, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 
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FOLLOW-UP TO TASK 6:  SAMPLING PROTOCOLS - David Thorne, Risk Assessment Corporation 
*Copies of presentation available by calling Anna Corbett - 303-456-0884 

As a follow-up to the initial discussion regarding review of current sampling protocols, Mr. Thorne expanded upon 
his earlier discussion regarding elevated areas of contamination (or “hot spots”). The discussion began with a 
diagram depicting a systematic grid sampling with potential areas of elevated contamination that may have been 
missed in the initial sampling. Mr. Thorne went on to say that soil sampling on a systematic grid allows for the 
determination of the probability that an elevated area of contamination with specified dimensions will likely be 
found. However, radiation detection instrumentation can be used to locate those areas between grid locations; 
therefore, scanning is recommended. The overriding question is what action levels will be used for elevated 
areas of contamination? The general approach described in MARSSIM is the use of pathway code of choice 
(RESRAD) to determine the change in dose per unit concentration for differing averaging areas and to calculate 
an “area factor” - the magnitude by which the concentration within a small area can exceed the soil action level 
while maintaining compliance with the dose limit. Mr. Thorne then reviewed several examples of area factors 
using the most recent version of RESRAD. (Numbers used in the graph were for illustrative purposes only.) 
Several potential concerns were also discussed: Area factors can vary greatly, depending upon assumptions 
used in the mode. An additional concern is whether larger areas of elevated contamination should be allowed to 
exceed the overall action level. An even larger question that must be discussed is what happens if the final 
modeling provides area factors that the Panel is unwilling to accept? 

Mr. Thorne briefly reviewed criteria used by other DOE programs, as reflected on a graph that depicted the size of 
the area and a conversion to the area factor. He went on to explain that action levels for each size of elevated 
contamination area is determined by multiplying the overall action level for the radionuclide of interest by the 
appropriate area factor. Investigation levels are also recommended for the scanning survey of the survey unit 
using radiation detection instrumentation to trigger further investigation, and possibly additional soil sampling. 

Some comments were received from the Peer Review Team regarding “scanning” and what that really meant. 
Mr. Thorne stated that scanning basically meant use of a hand-held instrument that is moved over an area of 
potential contamination. However, radiation detection instruments definitely have specific capabilities and 
sensitivities, which means that the systematic grid spacing may need to be modified to account for the ability to 
detect a given level or type of contamination. If the instrument scan minimum detectable concentration (MDC) is 
less than the calculated required MDC, then it is likely that no grid spacing modification will be required. 
However, if the instrument scan MDC is greater than the calculated required MDC, then grid spacing modification 
will become necessary. Therefore, it becomes necessary to calculate the area factor based on an instrument 
scan MDC. to determine the number of samples required for new grid spacing. 

A lengthy discussion ensued regarding types of instrumentation, associated sensitivity levels, the geophysics of 
plutonium and-related -health-physics= issGes.-This- is-lan -‘exttre 
understand. As a result, additional documentation will be provided at a future meeting to provide some level of 
clarification regarding types of scanning instruments. 

- co-mp,ic=ated -s-ibject ~o--explain- -=n-d-l----- ~ 

Mr. Thorne went on to discuss several formulas related to the sum of ratios with elevated areas, as illustrated in 
the handout materials. As the discussion wound to a close, Panel members posed a very basic question: What 
is the actual definition of a “hot spot”? Although there was some speculation, RAC representatives committed to 
bringing a specific definition to the next meeting. Mary Harlow queried Mr. Thorne if he believes that RAC 
representatives will be able to confidently recommend a specific sampling protocol for RSALs at post-closure to 
determine that the cleanup will be protective? John Till responded that this is a serious issue, which is separate 
from this study. If budget allows at the end, they may be able to provide some recommendations at the study’s 
conclusion. Joe Goldfield stated that he believes it would be worthwhile to recommend a program that will 
provide for lifetime monitoring of anybody who resides at the site in the future to assure that health issues are 
tracked. 

clarification: 

Minutes J u n e  10, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 
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1. What is a “hot spot”? How “hof‘ is a “hot spot”? 
2. How big is a “hot spot”? 
3. Do we expect a “hot spot” to be cleaned up or averaged away? Do you look for a source? 
4. How far above the average can a “hot spot” be without being cleaned up? 
5. What is involved with monitoring sites based upon radiation emission from various isotopes? 
6. What is the difference between a characterization survey and the final verification survey? 
7. What role does vegetation play in monitoring, hot spots, and overall contamination levels?. 

Dr. Till raised the issue that it may be difficult to move forward at this point with Task 6. Several issues remain to 
be resolved in the study which could ultimately affect the outcome and/or recommendations included in Task 6. 
He then posed two alternatives: continue working on the report and revise it with information now available, with 
the possibility of updating it towards the end of the study, or defer completion of the report until a better 
understanding of sampling and measurement techniques becomes available. It will be extremely difficult to move 
this past a draft version until the RSAL is determined. Overall, Panel members agreed that it is essential that they 
know more about the science before finalizing the report. 

Following discussion of the pros and cons of both alternatives, the panel reached consensus as follows: RAC will 
aggressively pursue the above issues and determine how they may or may not affect the report but defer 
completion of Task 6: Sampling Protocols until the RSALS are determined and additional information is obtained 
from Task 5. Dr. Till further explained that RAC will continue to work on the Task 6 report, incorporate comments 
received to date, and will finalize the report after the RSALs are determined (likely by September 1999). The 
Task 6 Report will then be released by October 8, 1999, following completion of Task 5. 

Dr. Till raised a rather serious concern regarding “averaging”. This is a fundamental issue that clearly requires 
further discussion: one either does or does not average. There is no “in between”, and it is essential that RAC 
receive the Panel’s input and feedback on this issue. In the Task 6 report, RAC has proposed a technique 
employing.averaging; however, if the Panel is not in agreement with this approach, RAC must know very soon. 
Panel members may need to discuss this issue and come up with a resolution. RAC has proposed this method 
with the full understanding that there are good mathematical reasons for averaging - it can be done. Now, the 
Panel seems to be shifting from science into “social science” - the concept of averaging seems to bother some 
Panel members. RAC is saying that it is mathematically possible to average an area while at the same time 
assure than an individual will not exceed the dose that has been set as a criteria for an RSAL. This is an 
important area that must be resolved. 

In discussing the list of 7 issues requiring clarification, the Panel concurred that given the level of required 
information, it would be helpful to investigate the potential for a future workshop to provide subject matter experts 
and ample time for discussion and explanation. 

J Action Item: AlMSl staff and Tim Rehder will work together to explore the potential for an 

regularly scheduled Panel meeting. Mr. Rehder will try to identify EPA representatives andor site 
experts who can provide more detailed information regarding instrumentation 
(strengthdweaknesses). AlMSl representatives will contact Dr. Ward Whicker to determine his 
availability to discuss past monitoring activities and specific information related to site vegetation 
as it relates to contamination issues. Note: EPA will provide funding for any technical experts 
they may bring in for a workshop. AlMSl staff will clarify any costs that may be billed by Dr. 
Whicker for his participation. 
Panel members are asked to compose a list of issues they would like addressed at the workshop 
and email to Carla Sanda at candftrvl8msn.com no later than close of business Friday, June 18, 
1999. 
RAC will address Issues 1 - 3 from the above list. 
RAC will clarify what has been done at other sites regarding Item 4 above and when the RSAL is 
set, this issue can then be finalized. 
Items 5 - 7 will be further addressed within the proposed workshop. 

__ ___ __ __ - - - -- ---=upcoming-workshop- to-be scheduled from -12:30-- -3:30 on August- 12- immediately prior-to-the-l----== 

J 

J 
J 

J 
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OTHER TOPICS 

Mary Harlow requested that the Panel carefully review input received from the Peer Review Team, as well as 
responses from RAC to those comments. Careful review by the Panel as a whole will assure that issues raised 
by the Peer Review Team have been addressed thoroughly and to the Panel's satisfaction. 

.I AIMS1 staff will work with RAC representatives to  schedule specific timeframes for Panel review 
and input to RAC on Peer Review Team and associated RAC responses. 

ANNOUNCEMENTS 

Carla Sanda will be out of her office from June 19 through July 4, 1999 inclusive. During this period, Panel 
members may contact Anna Corbett, AIMSI, for assistance. Anna may be reached either at the AIMS1 offices: 
303-456-0884 or on her cell phone: 303-809-0860. 

FUTURE AGENDA ITEMS 

1. Further info on hot spots: Items 1 - 4 
2. Use of averaging 
3. Lifetime monitoring program for future site residents 
4. Public Meeting 
5. Potential workshop 
6. Mass loading and dose conversion factors 
7. 

IMPORTANT FOLLOW-UP ITEMS: 

EASE EMAIL (candftrvl@msn.corn) OR CALL CARLA SANDA WITH THE FOLLOWING ITEMS BY CLOSE OF 
BUSINESS JUNE 18,1999: 
4 Concerns you may have after review of Peer Review Team Comments to Task 2 and RAC responses 

to those comments 
4 Comments to the draft Task 6 Report 
4 Panel input regarding specific issues to be discussed at workshop 

Upcoming Meetings & Activities 

All future meetings will be held from 4 - 7 p.m. at the Broomfield City Building, One Descombes Dr., Broomfield, CO - Zang's 
Spur/Bal Swan Conference Rooms, on the following dates: July 8,  August 12, September 9, October 14, November 11 

NOTE: The previously-elected Steering Committee, made up of: Mary Harlow, Hank Stovall, Leroy Moore and Lisa Motzel routinely meets 
each Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend this meeting. To confirm meeting date, 

time and place, please contact either Mary Harlow or Hank Stovall. 

Minutes J u n e  10, 7999 Radionuclide Soil Action Level Oversight Panel Meeting 
e 

Prepared and Submitted by: Carla Sanda, AIMSI 
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emorandum 

Date: June 8,1999 

To: Risk Assessment Corporation 

From: Carla Sanda - RSALOP Project Administrator 

Panel Comments to Task 6 Draft Report: SAMPLING PROTOCOLS 

comments from RSALOP panel members LeRoy Moore and Victor Holm to 
6 report entitled TASK 6:SAMPLING PROTOCOLS. If you should have any 

garding this input, please feel free to contact the individual Panel Member. 

1 
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RSALOP RESPONSE TO TASK 6 DRAFT REPORT: SAMPLING PROTOCOLS 

LeRov Moore: 
e 

As a lay person who has followed sampling "from a distance," I find this an 
impressive survey of the many aspects of the complex process of sampling. 
But the main body of the text seems more like just that -- a survey -- 
rather than the recommendation of protocols for use in remediation to RSAL 
levels that needs to be made to DOE and its regulators. The RSALOP 
insisted on having RAC recommend sampling protocols because we discovered 
that at present protocols do not exist. This suggests that DOE and the 
regulators could do as they wished. 

The Executive Summary seems in this regard an improvement over the actual 
text it purportedly summarizes, for the ES lists eleven specific 
recommendations made in the report. I suggest that a conclusion be added 
to the basic text repeating these eleven recommendations plus any that may, 
after comments, be added. Also the language within the text needs to 
specify that a recommendation is being made. As is, it's not always clear 
that .the conclusion of each section culminates in an actual recommendation. 

0 Re. the recommendations as listed in the Executive Summary, ## 2 needs to be 
made as a real recommendation, not an item for consideration. Hence, change 
#2 to read: "Assess multiple radionuclides. . . .I' 

3.3 Survey Units: This seems a helpful way to approach what is known re. 
- -  - are-as-=of- contamination, not so good for unknown hot spots. Would it be 

feasible to add- d i n g  a survey with- a -gamma detector to pick up americium -= 

deposits, by means of which Pu hot spots could be identified? This would 
results in identifying new Class 1 survey units. Some of this kind of 
survey has been done in the past. How complete is it? Does a record exist 
that is adequate? Or is more of this kind of work needed? 

- =- 

3.4 and 3.5 The point is made several times in these two sections that 
"composite samples are . . . unable to detect individual areas of elevated 
activity." For purposes of detecting areas needing remediation, composite 
samples in fact are no help at all. Shouldn't the protocols specify that 
all suspected hot spots will be sampled separately? 



RSALOP RESPONSE TO TASK 6 DRAFT REPORT: SAMPLING PROTOCOLS 

3.6 Explain the sentence at the end of the first full paragraph on p. 21: 
"The area factor is the magnitude by which the concentration within the 
small area of elevated activity can exceed the soil action level while 
maintaining compliance with the dose limit." How could this be, if the 
action level corresponds with the dose limit? 

3.10.1.6 Completeness. If "completeness is not intended to be a measure 
of representativeness," how can the concept of "representativeness" be 
incorporated into the protocols? Doesn't it need to be? 

3.10.2 Data Validation. The final paragraph on p. 23 states the "no 
national standard currently covers data validation of radiochemistry 
concepts adequately," and that "each DOE site has developed site-specific 
data validation procedures for radiochemistry data." No reference is made 
(unless I missed it) to such procedures for Rocky Flats. Do they exist in 
some documentable form? Are they adequate for the task? 



. .~ .. . 

To: RAC 
From: V. Holm 
Subject: Task 6 Draft Report 
Date: June 6, 1999 
CC: RSALOP 
. .  

I could find tittle 10 fault in your Dr& Task 6 Report. Your explanation of the existing soil 
sampling procedure and the Data Quality Objectives is very cIear and for the first time I now 
understand DQO's. Section 3.2 on Multiple Radionuclide Considerations I found very 
interesting. You are correct in that ultimately it will be up to the panel to determine how the 
RSALs will be determined; but, it will up to jRAC to help ~ through what may be a very 
technical decision. The confusion that some of the peer reviewers bad with this concept indicates 
that it will require substantially more explanation than was possible in this report. What we need 
to determine is what is the practical effect of the two options. 

I m still very confused about what is being proposed in sections 3.3 thru 3.8. The discussion 
follows MARSSIM which I also had real problems with. I do not know if the problem is that I 
don't understand what is being proposed or whether I disagree with the survey methods. I was 
instrumental along with others in including this task in the study because I did not agree with 
MARSSIM. After reading your report I am more confksed than ever. Perhaps the easiest way 
for me express my doubts is to explain how I would approach the problem. 

1 have many years experience in opcn pit mhhg especially in the area of what is referred to as 
grade control. In most ore bodies there is a gradual diminishing of gxade (metal content) as the 
boundaries of the ore body are reached. The purpose of grade control is to determine the limit of 
the economic ore. The grade that divides ore from waste is termed cutoff grade which is similar 
to the RSAL. One ~ t u r a l l y  does not wish to send waste to the mill or ore to the waste dump. 
The boundary between waste and ore is often not simple. Small high grade ore pockets may exist 
outside the main ore body. If real these sltla/l pockets may contain large profits. All of this is 
very similar to the problem of contamination. The ca&quences of co&i@ngtype 1 -and tjj5e 2 
emrs may not be m e .  The result of sending a high gradc pocket to the waste dump may be 
much greater than sending waste to the mill. The mining industry has spent huge resources on 
these problems. Starting in the eighties much of this technology was transfmed to pollution 
cleanup. The field of statistics involved is caIled geostatistics. The underlying principles of 
geostatistics is that samples in environmental systems arc not hdepcndcnt and not normally 
distributed; as a result the use of dassical statistics is invalidated. Naturally distributed trace 
elements whether in an ore body or in a contamination plume arc spatially correlated. That is 
samples taken near each other will tend to be have simiIar values. Samples further away will 
tend to have less similarity. In fact it is possible to plot a graph showing the relationship between 
variance and distance. Such a graph is called a variogram (fig 1). There is usually a variance 
between samples taken even at the Same location. This variance is caused by sampling errors, 
analytical errors, and very Small scale variability. This variance is called the nugget. Samples 
taken further than some distance from other samples show no correlation, in other word% they 
are independent, this distance is called the range, The variance at the range is called the sill and 

- - 
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i s  generally about equal to the sample variance. This graph provides the basis for determine 
several important parameters. First since it represents a relationship between variance and 
distance it can be used to select a sample spacing for a given confidence. It can also be used to 
determine the location where additional sampling will most increase the confidcncc. It also. 
provides, through use of what is termed the spherical model, the value of the kriging variance. 
This parameter allows the use of kriging. 

Kriging is a method of estimating the amount of contamination in a survey unit. It can be shown 
to be best linear unbiased estimate. GeostatiStics has also developed a nonparametric method of 
estimation. This method is multiple indicator kriging. The sample values are first dived into 
classes, then a variogram is developed for each class. Each class is then kriged and then 

~ ~ 
~ -= combined into a distribution,. The r e u b  is a probability distribution of the contamination in each 

- -  - -~ . - 
- -  
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Using geostatistics and my experience in grade control, I would approach the problem in the 
following manner. First I would select several different areas that represent the contaminated 
area and conduct orientation surveys at each site. This would consist of taking many closely 
spaced samples and using the best analytical methods available (no surrogates for instance). The 
results of this survey would be used to develop a variogram and the sample spacing for the main 
survey. To me the main effort should be applied to the characterization and not the final survey. 
The size of the survey dt should be determined not by the sample spacing or level of 
contamhation; but, rather by the method of remediation to be used. It is malogous to the 
sclcctivc mining unit (smu) which is the srnaIlest area for which a decision is made on whether it 
is ore or waste. The m u  is determined mainly by the size of the mining quipmcnt selected; it is 
this area that is kriged In mining it is also normally about equal to the sample spacing. At this 
point surrogate or other analytical methods may be used, for instance HPG gamma instruments. 
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As an example lets say that a specially modified CAT 623E elevating scaper is to be used. The 
cut would then be about ten feet wide. If the cut was 6" deep it would take about 100 fett to fill 
the scaper. This would then become the selective remediation unit (sru). If the contamination in 
the unit is greater than the M A L  it would be remediated. If the contamination was less then it 
would be left uaremediated. If there is a concern about small hot spots, thc probability 
distribution of the activity within each sru can be used to determine the probability of hot spots 
existing. Using this method it is possible that a sru with a mean activity bcIow the RSAL will 
still be remediated if thc probability of it containing hot spots exceeds some confidence level. 

Since the final status survey has already been done for those areas that were below the level for 
remediation only an independent c o n f i i r y  survey needs to done. For areas that were 
remediated a new final status survey is required. Since the activity is no longer spatially 
correlated geostatistics is no longer required. The methods outlined in your report and 
MARSSIM could be used. It is very unlikely that any survey unit that was remeadiated will be 
found to exceed the action level after remediation, 

I realize that remediation strategies are not within the scope of the contract and I do not wish you 
as the contractor to give a detailed evaluation of the ideas presented here. Rather I wish to stress 
the intimate connection between the characterization survey and remediation, If this s w c y  is 
properly performed and the remediation process makes use of appropriate statistical methods the 
final survey becomes a simple quality assurance check. 

V 'd 
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Subject: 

Robert J. Kanick [orbitQecentral.com] 
Wednesday, May 19,1999 9:24 AM 
Anna Corbett 
Anna, please forward this to RFSALOP Co-Chairs and note for your records 

To: Hank Stovall and Mary Harlow 

From: Bob Kanick 
Re: RFSALOP panel membership 

RFSALOP Co-Chairs 

Dear Mary and Hank, 

After having discussions with several of the people involved, 
I have decided that it is best that Victor Holm and I switch 
places on the panel. If there are no objections, as of the 
June panel meeting, Victor will be the panel member 
(local citizen representative) and I will be his alternate. 

I do this because I believe that it is only proper and fitting 
that somebody as knowledgeable and dedicated to this issue as 
Victor is should be a member of the panel. I will be happy to 
continue my involvement as an alternate and look forward to 
the project’s successful completion. 

Sincerely, 

1 
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anna 

Sanda [candftrvlBemail.msn.com] 
Tuesday, June 08,1999 7:40 AM 
Anna Corbett 

Subject: Fw: BElR VI1 

Anna - Please print the following email from LeRoy Moore and make 25 copies 
for distribution at Thursday's meeting. 

Carla 
-----Original Message----- 
From: LeRoy Moore eleroymoore @ earthlink.net> 
To: candftrvl@msn.com <candftrvl@msn.com> 
Date: Monday, June 07,1999 1O:OO AM 
Subject: BElR VI1 

Thanks, 

>CARLA: The e-mail address for the BElR VI1 Study Director is "Rick Jostes" 
>erjostesQnas.edu>. It is possible for Hank and Mary and anyone on the 
>RSALOP who wishes to get on Or. Jostes' list to receive updates on BElR 
>VII. Can you pass this info on to others. 

>For those who may not recall, BElR (Biological Effects of Ionizing 
>Radiation) VI1 will review findings from studies of health effects of 
>low-dose exposure. The expectation is that the BElR VI1 study may then 
influence official standards for permissible exposure to workers and the 
',public. The Health Physics Society is on record in favor of abandoning the 

'nearho threshold approach used in current official US standards in favor 
f a specified threshold. So there is considerable pressure to liberalize 

standards. Allowing more exposure would of course simplify cleanup of DOE 
>sites, never mind its effects on public health now and for future 
>generations. It appears to me that the committee just named to conduct the 
>BEIR VI1 study is oriented more to industry than to protection of public 
>health. 

>Below is the list of persons named to the BElR VI1 committee. The public 
>comment period on this committee ends June 22. My request for full 
>dossiers was'denied. A request for the conflict-of-interest statements 
>filled out by these persons was also denied. 

>X-Lotus-FromDomain: NAS 
>From: "Rick Jostes" crjostes8 nas.edu> 
>To: "Evan Douple" eEDouple@nas.edu> 
>cc: "lsaf Al-Nabulsi" cialnabul8 nas.edu>, "Eric Truett" eetruettQnas.edu> 
>Date: Mon, 17 May 1999 09:27:19 -0400 
Subject: BElR VI1 committee 
>Mime-Version: 1 .O 

>To individuals interested in BElR VII. 
>The BElR VI1 committee membership has been approved. I am including the 
BElR 
>VI1 committee names, affiliations, and general classifications as a Word 6 
95 
>attachment below and as Email text following that. As soon as we have 

> 

8 
> 

_ -  _ -  - . - -  .- ~ - .- . -  

> 

> 

ort biographies for the committee members we will post their names and 
iographies on the National Academy of Sciences Web site. The public will 

then 

1 
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>have 20 days to comment on the committee composition. When this 
information is 
>posted on the Web I will send to the Email addresses on this mailing list: 

the Academy URL (WWW address) [2] the PIN number (BEIR VI1 identification 

or easy access) [3] instructions on how to access the site. 
G d e  

>Rick Jostes 
>Study Director, BEIR VI1 
>(See attached file: namesaddresssesonly.doc) 

>CHAIR 

>Richard R. Monson, MD, ScD 
>Associate Dean and Professor 
>Department of Epidemiology 
>Harvard School of Public Health 

>EPIDEMIOLOGY 

>Patricia A.H. Buffler, PhD 
>Dean Emeritus 
>School of Public Health 
>University of California, Berkeley 
>IOM 

>Scott Davis, PhD 
>Professor of Epidemiology 
>Epidemiology Research Unit 
>Public Health Sciences 
>Fred Hutchinson Cancer Research Center 
>University of Washington 

> 

> 

> 

> 

> 

- 
‘Seattle e Geoffrey R. Howe, PhD 

>Professor of Public Health 
>Head, Division of Epidemiology 
>School of Public Health 
>Columbia University School of Public Health 
> 
> 

- 
~ 

~ - -~ - -  ~ . -~~ - - _  ~ - 
__ - ~ >Elisabeth Cardjs, PhD 

>Chief, Unit of Radiation and Cancer ~ 

>International Agency for Research on Cancer 
>Lyon, France 

>BI OSTATl STl CS 

>Ethel S. Gilbert, PhD 
>Special Expert 
>Radiation Epidemiology Branch 
>National Cancer Institute 

>David G. Hoe1 PhD 
>Professor and Chairman 
>Department of Biometry and Epidemiology 
>Medical University of South Carolina 
>Charleston, SC 
>IOM 

~ 

> 

> 

> 

ADlATlON PHYSICS AND DOSIMETRY 

M. Kellerer, PhD 
>Director, Radiobiological Institute 

~ 
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I >Medical Department of the University of Munich 
>Germany 

>Kenneth L. Mossrnan, PhD 
rofessor of Health Physics 
epartment of Microbiology 

> 

Arizona State University 
>Tempe, AZ 
e 

> 
> 
>RISK COMMUNICATION 

>Katherine E. Rowan, PhD 
>Professor of Mass Communication 
>Department of Communications 
>Purdue University 
>West Lafayette, IN 

>RISK ASSESSMENT 

>Christopher G. Whipple, PhD 
>Vice President 
>ICF Kaiser 
>Oakland, CA 

> 

> 

> 

> 
>RADIATION-INDUCED DNA DAMAGE AND REPAIR 
> 
>James E. Cleaver, PhD 
>Professor 
>Department of Dermatology 
>University of California, San Francisco 
>NAS 

>Robert L. Ullrich, PhD 
>Vincent P. Collins Distinguished Professor 
>Department of Radiation Oncology 
>University of Texas Medical Branch at Galveston 
> 
> 
>GENETICS ~~ 

> 
>Roger Cox, PhD 
>Head, Radiation Effects Department 
>National Radiological Protection Board 
Shilton, UK 

>K. Sankaranarayanan, P hD 
>Professor Emeritus 
>Department of Radiation Genetics and Chemical Mutagenesis 
>Leiden University Medical Centre 
>The Netherlands 

>CELL BIOLOGY 

>William C. Dewey, PhD 
>Professor 
>Department of Radiation Oncology 
buniversitv of California, San Francisco 

> 

> 

> 
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Sontent-Description: Mac Word 3.0 
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Responses to Panel Comments on RSAL Task 2 Report 

We repeat the reviewer’s comment then follow it with an indented response. In some cases, the 
comments do not question the Task 2 report but make a general statement that does not require an answer. 

Mary Harlow 

While I am pleased by the overall direction of the study, I am concerned as to whether the scope of work as 
outlined in the RFP is being met. Specifically is RAC looking at the interim RSALs and reviewing their 
development and the input data used to set them? The scenarios used to set the interim SAL‘S must also be 
reviewed as part of this process. 

We have carefblly reviewed the scenarios used in the interim RSALs and made the decision, with the 
Panel’s approval, to use those scenarios along with four additional scenarios that R4C developed. In 
addition, we are providing commentary on some of the parameters, models, and approaches that were 
used in the DOE/CDPHE/EPA RSALs as they pertain to implementing our approach. As discussed, 
we do not intend to “critique” every element of the previous RSAL calculations; rather, we do plan to 
explain where there are differences and why we have chosen one method above another. 

The report is difficult to read and follow. Paragraphs in the report need to be broken up by double spacing 
and shortened where possible. Page 24 is especially tedious to read and long. Isn’t there some way to break 
out topic areas to give the reader some ideas as to what the page covers? Consider using sub headings. 
Each section should have a summary paragraph at the end. 

We will give careful thought to making the report as reader friendly as possible. This is a very technical 
report and it is quite important to have the level of scientific and mathematical detail so other scientists 
have sufficient information to critique our work. However, we will try to provide some type of 
summary information for nontechnical readers. 

Change title to RADIONUCLIDE SOIL ACTION LEVEL OVERSIGHT PANEL. 

We will do this 

Offsite impacts and how they could or should be considered in selecting a model are not discussed. This is 
part of the scope of work. The goal of the project is to protect people who may in the near or distant future 
come into contact with a site where radionuclides contaminate the soil at levels above background and to 
also look at offsite impacts. 

We are very aware of the concern about the future impact of groundwater and surface water pathways 
and are examining a conservative calculation to address the question of whether the groundwater 
pathway can be ruled out of the current analysis. We understand the importance of groundwater and 
surface water pathways in the long-term and include the groundwater pathway in one of our scenarios. 
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We do recognize, however, that our assessment of the groundwater pathway is limited by the 
complexity of the pathway. More importantly, in the current analysis we have developed conservative 
scenarios on the premise that if the onsite scenarios are protected, then others onsite and offsite will be 
protected in the near and distant future. 

Page 8 of the draft includes a discussion on the avoidance of soil action levels altogether and to base 
remediation planning and verification on direct simulations with the data, models and scenario definitions 
that would have been used to calculate the soil action levels. The task is to review models and specifically 
to look at other models and determine whether they are applicable to WETS. 

We are reviewing the models for their applicablity to the WETS. As we stated in our responses to the 
peer reviewer comments, we will calculate soil action levels as required by the contract, but we think 
that our approach is about more than specific computer programs. We will provide deterministic soil 
action levels, along with distributions, and the deterministic versions may or may not agree with the 
ones DOE has computed. The discussion of avoiding soil action levels altogether is a point of caution 
of the inherent weaknesses of computer modeling and the strict reliance that we often place upon them. 

Page 3 of the Peer review comments discusses a maintenance worker scenario that would take care of the 
grounds. Vegetation management will be necessary at the site. Please comment on this scenario. 

This scenario would represent a person who spends a good portion of time outside working around the 
site; however, this person proposed by one of the peer reviewers would not live onsite. Meantime, we 
developed the rancher scenario as a person who spends time outside working in the garden and lives 
onsite year round. 

Please provide information as to when RAC plans to review the INPUTS AND ASSUMPTIONS, and the 
methodologv used to calculate the current interim RSALs. The panel needs to have an opinion on the 

-original-process and how the-RSALs were-originated. If the original methodology is not evaluated for- 
strengths and weaknesses, it will be very difficult for the RSALOP to recommend an alternative approach 
to calculating RSALs. At what point in the review will this be done and documented? 

~ 

~ 

_ _  __ - - - 

We are on track with the task report schedule. The draft Task 3 report on Inputs and Assumptions will 
be available on July 8. 

RAC did not discuss the various models’ capabilities to address offsite exposures. This was requested in the 
Scope of Work. Please include a discussion on each model’s capability to model offsite exposure. 

We have addressed this in our responses to the peer reviewer comments. 

The report needs to provide backup information supporting the choice of only one of the two models 
considered. It is important that we have defensible, hard evidence to explain the choice RAC has made in 
regards to models. 

Risk Assessment Corporation 
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We have addressed this in our responses to the peer reviewer comments. 

Critical testing with real site data will be necessary to substantiate conclusions on appropriateness of 
models and methods chosen. 

Testing models with real site data is problematic. We are using site specific data in our calculations, 
which at least should make the results fit more closely with what really exists. 

Deterministic Versus Stochastic Approack-Several peer reviewers’ comments, as well as those from some 
panel members, have questioned why a deterministic approach as well as a stochastic approach would not 
be appropriate when determining RSALs. 

This has been a topic of great importance during the past months of the project. We agree that it would 
be helpfkl to be able to use both approaches in the RSAL work, but the tight time schedule and our 
resources demand that we focus on other critical aspects of the project first. As we stated in our 
responses to the peer review comments on Task 2, we established the scenario according to the 
principle that the parameters should be chosen to define a hypothetical individual who would 
experience a dose per unit exposure at least as great as, say 95%, of the population that the individual 
is assumed to represent. This fixed scenario functions as a standard, which can be specified by listing 
its parameter values (not a set of distributions). 

Monte Carlo calculations represent randomness. Running scenarios with deterministic numbers would e 
provide some comparisons with the original SAL numbers and should be done. 

See response above. 

= ---=-Page 24,-Page-27;-Groundwater-and surface--water=transport. RAG=states-that= they- will examine-the------=- -- --- - _ _  __ _. 

ramifications of dismissing the groundwater and surface water pathways in the assessment and also that 
they will ignore the groundwater pathway. This is an important pathway, especially since water is 
becoming more precious as time goes on. We should assume that it is very likely that sometime in the 
fbture there will be an attempt made to access the groundwater on site. Please discuss the ability of each of 
the models to address the water pathway. I would like the surface and groundwater pathway included in 
this study. 

It is not possible to address groundwater to the degree that it should be discussed because of the budget, 
schedule, and its complexity. We do intend to address these issues in a simplistic manner using models 
built into the RESRAD code. 

Page 26, paragraph 2, should be written to state: “Walnut Creek does not flow into Great Western 
Reservoir. It is currently diverted around the Reservoir and the flows from Woman Creek do not flow into 
Stanley Lake. They flow into Woman Creek Reservoir.” Neither stream enters reservoirs. 

Risk Assessment Corporation 
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RAC will reword this paragraph; in this section of the report; we were discussing the natural flow of the 
onsite creeks. We will add a statement that as of 1992, Walnut Creek, which previously flowed into the 
GWR, was diverted around GWR and by 1996, Woman Creek no longer flowed fiom the site directly 
into Standley Lake. 

Section 3.1.4.2, page 18 should also be corrected: discharges to surface water do not flow to drinking water 
reservoirs. 

Again, we will modify this sentence to reflect the current drainage patterns at Rocky Flats. 

Page 35 First Paragraph, last sentence states “we also recommend enforcement of better quality control for 
the binding of the document: the pages of the copy we received are separating fiom the spine and falling 
out.” This statement should be removed, as it is not part of the process. It does not fit in this technical 
review document even though it is an aggravation. 

RAC will modi@ this statement. 

Pane 53 Conclusions, paragraph 5 states that everyone concerned with the assessment pay less attention to 
soil action levels and instead concentrate on the relationship between particular measure or hypothetical 
sets of radionuclide concentrations in soil and the predicated maximum annual dose to each scenario. 
Although I think this is an important statement it does not coincide with the RFP Scope of Work, which 
calls for a review of the interim soil action levels. i 

We believe the statement is precautionary and correct. It again raises caution to the importance of 
considering more than simply the soil action levels. 

Risk Assessment Corporation 
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While these comments are directed to the draft Task 2 Report, I will also be referring to the presentation on 
scenarios given by Kathleen Meyer and Jill Weber at the RSALOP meeting on April 8. 

As I indicated in my letter to Kathleen Meyer on March 10, overall I believe RAC is on course and doing an 
excellent job. I particularly liked the discussion on Soil Action Levels ( S e c .  2) and the Site Conceptual 
Model ( S q .  3). 1 am now familiar with the operation of three of the proposed computer models, RESRAD, 
G E M  and D&D, and I concur that RESRAD is the best choice, I recently talked with Charlie Yu (April 
13), developer of RESRAD, and I now have a much better understanding of the pitfalls with the air 
modeling. I look forward to your presentation on exactly how you will handle air modeling. In addition to 
the EPA Rapid Assessment Model you may also wish to look at the I C s 3  air dispersion model to see if it 
can be coded into RESRAD, In addition a beta version of RESRAD-OFFSITE is now available. This tool 
might be helpful in evaluating offsite exposure even if it can not be formally used because it not fmalized. 

We are familiar with ISC 3, and it could be used in conjunction with RESRAD, although our current 
work plan does not include it. 

Although the rest of this letter takes some exception with the scenarios; suggested and the parameters used 
within them, I wish to assure you that the questidns are asked in a constrictive I respect the work 
you am doing and realize that these art difficult questions, I also wish to assure the rest of the panel, 
although it may seem that 1 am always pressuring for a less conservative standard it is only because the 
other point of view is so ably represented. We are trying to obtain the best cleanup possible with the limited 
funds and time available. Whether we agree or not; when the money runs out DOE will build a fence 
around the site and we will have to live with the results. If this panel ran not scientifically defend the results 
fiom what could be a concerted effort to discredit the work then we will have accomplished nothing. 

The report discuses nine scenarios. At the last meeting the number was reduced to seven. Three of these are 
the RFCA scenarios which will not be modified. I do not consider the RFCA scenarios of much use to this 
study other than as points of reference, The current onsite worker scenario is interesting, but, I fail see how 
it can be used to set cleanup levels after closure of the plant and the current workers are gone._The infant 
and child scenarios are useful additions but are unlikely to be the controlling scenarios, We are then left 
with only one scenario, the rancher, which in my opinion will be difficult to defend because, it not the best 
or most likely use of the land. 

- 

There is broad consensus both among stakeholders and local governments that the site should be used as 
open space. The EPA, under CERCLA and the NRC, under the License Termination Regulations, both 
specifjl that regardless of the intended land use the site must be cleaned up to unrestricted standards unless 
it can be demonstrated that "complying with the unrestricted use criterion would be prohibitively expensive 
result in net public harm or not be technically feasible" (1 OCFR Part 20.1402td)). The baseline scenarios 
must then address the unrestricted use standard of 15 mrem. The rancher scenario should be one of these. 
In my opinion the other should be a suburban resident since this is the most likely unrestricted scenario. 
These scenarios in no way interfere with the desire of the stakeholders and local government for open 
space, Since actual land use decisions made by local governments do not necessarily determine the scenario 
to be used in the cleanup. It is possible that an unrestricted cleanup will not be possible so we also need to 
consider restricted scenarios, I recommend that the current site worker be used for this purpose. This 
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scenario could apply to an outdoor park worker maintaining vegetation, repairing trails and guiding visitors 
etc. Since be would work outside on site full time be would undoubtedly have more exposure than the open 0 space user. 

My main confusion about the scenarios, which I believe is shared by others, is: Are they in fact standards? 
My reading of the applicable guidance is that this is how scenarios are normally considered in dose studies. 
If they are standards, then like any standard, the behavioral variables should be widely agreed upon and 
should not be site specific. There are many sources for this information; the EPA Exposure Factor 
Handbook, the NRC guidance, the default values given in the computer program documentation and the 
open literature. I question how much we should deviate from these sources. Another approach, which some 
panel members prefer, is to treat them as uncertainty values and use an appropriate probability distribution 
instead of considering them standards. It appears to me you trying to use both approaches at the same time. 
You call them standards but, you derived them from probability distributions and then choose the 95th 
percentile, Perhaps I am being overly concerned about a trivial problem. In qualitative risk assessment the 
output distribution is supposed to be a measure of the uncertainty in the dose derived from a set 
contamination level. If the mean of the input distributions are already biased to include a large safety factor 
will we have an output distribution that is related to actual dose; or, one that is biased. How will we 
evaluate the extent of the bias? 

We do not feel that the scenarios are unrealistically biased on the conservative side. Our responses to 
the peer reviewers and our discussion at the RSALs meeting in May helped to fbrther clarify this issue. 
. We have developed the parameter values for the scenarios according to the principle that the 
parameters should be chosen to define a hypothetical individual who would experience a dose per unit 
exposure at some specified level of the population that the individual is assumed to represent.” The 
interaction with the panel on this issue at the May meeting seemd to resolve and complete the 
discussion on this issue with the panel’s support. 

This bias is exhibited in nearly all the variables including: hours on site, breathing rate, vegetable ingestion 
and soil ingestion, From a practical point of view it is not a problem for breathing rate since the distribution 
used has little relative uncertainty, the mean and the 95th percentile vary by less than 10%. For the child 
soil iiigestion rate the difference is significant It can be argued that the distribution shown at the meeting ~ 

represents two populations; a normal distribution and a pear uniform distriiution. The normal portion 
represents the uncertainty in ordinary children, while the uniform distribution is probably made up of 
children with a soil eating condition. The resulting joint distribution shown may not represent the 
uncertainty of soil ingestion at all. Moreover it is arbitrary and of debatable use to try to select the 95th 
percentile of a mixed population distribution such as this. One of the concerns some of us have had about 
this study from the beginning is that excessive safety factors would be introduced into the input parameters 
during the analysis and then another safety factor would be applied on the results. This was one reason that 
a probabilistic approach was adapted. If the input distributions are to be biased in favor of conservatism 
then the entire reason for this approach in questionable, I believe RAC needs to explain to the panel what 
it’s approach to safety factors is going to be. 

~- - -  ~ - . _  

~ __ ~ - 

At the May 1999 RSALs meeting, we discussed our revised approach to selecting soil ingestion values 
for the scenarios. Most soil ingestion studies are conducted under fairly idealized conditions or during 
more mild seasons of the year, and researchers tend to point this out in their reports. This timing factor 
provides conditions where children may have more ready access to open play areas and outdoor 
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activities and adults are more involved in gardening activities. While these values that are derived from 
studies conducted fiom a few days to a few’weeks are quite valid in estimating daily soil ingestion 
rates, there is a need to carefully consider the implications of translating this daily soil ingestion rate to 
an annual soil ingestion rate. When converting this rate to an annual intake, care must be given because 
the year includes large periods of time where outdoor inadvertent soil ingestion activities may be 
somewhat limited by snow cover, frozen ground, and inclement weather. For these reasons, we are 
using the 50th percentile of our distribution for our daily soil ingestion rate. From the daily soil 
ingestion rate, we then calculate an annual soil ingestion value based on the number of days of 
exposure. We think that this is a conservative but realistic approach. 

There are several other scenario variables that I recommend be reevaluated: 

A. Time on site for the child of 8760 hr/yr does not consider time at school, play with other child or trips 
and vacations; is this reasonable? Why was the value of 5800 hr/yr in the draft report discarded? 

Because we do not know what the distant future will bring, we think that it is appropriate to maximize 
the time onsite for some of the scenarios. Knowing the current lifestyle of some current farmers or 
ranchers, it is not totally unrealistic to think they may not be onsite the entire year. Perhaps we could 
have specified 1 hour or 2 a week for offsite activities; however, we think that if our theoretical rancher 
is protected, there will be no doubt that others will be protected as well. 

B. Time on site for the rancher of 8670 hr/yr does not consider time spent shopping or just socializing with 
neighbors or vacations. What was wrong with 8400 hr/yr which one reviewer already considered high. 

See our response above. 

C. Expecting the dry, rocky marginal land at Rocky Flats to provide all the plant food for the entire year is 
---not defendable even at the 95th percentile and it is-not the custom on other ranches in Colorado,or _=_ 

elsewhere for that matter. Would not 25% be more reasonable? 
-. - 

Again to ensure that fbture populations will be protected we assumed that all vegetables would be gown 
onsite. Although the environs may not currently be used in this way, in the distant future some may find 
it necessary to rely on their garden and other crops and through canning and other food preservation 
methods use them as food all year. 

D. At the April meeting distributions for breathing rate and soil ingestion were shown for the child 
scenario. The breathing rate distribution is not just a distribution of uncertainty; but, has a strong positive 
correlation with age, The highest rates correspond to older children. The soil ingestion distribution 
presumably has a strong negative correlation with age. In fact my reading of the available papers indicates 
that most of the children with the soil eating condition are less than 5 years of ago. I could find no example 
in the literature that suggested the. condition is common in teenagers. It is likely that the joint probability of 
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a child breathing more than 8600 cu d y r  and ingesting more than I gram of soil per day in much loss than 
the 5% you indicated, in fact I would suggest that they are mutually exclusive. 

At the May 1999 RSALs meeting, RAC presented the final scenarios and discussed our revised 
approach to selecting soil ingestion values for the scenarios. Also, see responses above. 

I have one editorial comments; on p,23 second paragraph I believe the East Gate referred to is not the same 
as the present East Gate on Indiana St. 

The reviewer is correct and we will clari@.this statement so it is clear where the measurements were 
made. 

Again I wish to commend you on the generally good job you are doing. I look forward to a continuing 
dialog, I for one learning a great deal fkom this project. 

Risk Assessment Corporation 
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LeRoy Moore 

One of the peer reviewers for the independent assessment of the Rocky Flats RSALs states that the RSALs 
as adopted misapply the concept of "institutional controls" in relation to the 15/85 mendyear dose (see 
attached "Review Comments on the March 1999 Draft Report for Task 2: Computer Models," section 1, 
"Application of the 85 m r d y  criterion"), This suggests that the Rocky Flats RSALs violate CERCLA in 
the way the "institutional controls" concept is employed. What corrections need to be made? 

RQC has taken an independent approach to establishing RSALs and has not felt constrained by current 
regulations. While we are providing commentary on some of the parameters, models, and approaches 
that were used in the DOEKDPHEEPA RSALs, we cannot critique their approach in detail. 

Risk Assessment Corporation 
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Review Comments on the March 1999 Draft Report 
by the Risk Assessment Corporation (RAG) for 

Task 2: Computer Models 

This is a carefully prepared and mostly excellent draft. Prior to commenting on the Task 2 Report, this 
reviewer reviewed several background documents: the DOE report "Action Levels for Radionuclides in 
Soils for the Rocky Flats Cleanup Agreement - Final, Oct. 31, 1996, and its accompanying 
"Responsiveness Summary;" the RAS draft report for Task I, Feb. 1999; the report by Joseph Goldfield 
entitled 'Breathing Rates of Exposed Persons Residing on Plutonium Contaminated Soil for Calculating 
Health Effects;" and two p a p a  by LeRoy Moore entitled "Action Levels for Radionuclides in Soils for 
Cleanup of Rocky Flats" and 'Seven Reasons for an Independent Review of the Rocky Flats Action 
Levels." Review of the fmt of these reports raised a number of concerns regarding the assumptions 
underlying their application of the 15/85 mredy dose criteria and their choice of exposure scenarios for 
implementing those criteria via soil action levels, including the selection of parameters characterizing the 
environment and individuals exposed. I was pleased to fmd that the authors of the Task 2 draft report 
reflected many of the same concerns. 

By way of background for comments on the Task 2 report, the following summarizes my concerns 
with the DOE report: 

1. Application of the 85 mredy criterion. 

There is a conspicuous absence of a clear statement of the limited use of the 85 m r d y  criterion 
intended by EPA, and a strong implication that it is being misused. This criterion was proposed by EPA as 
an upper bound on the possible exposure of individuals in order to assure a minimum level of protection in 
the event of unanticipated failure of institutional controls, Such failure was expected normally to be of 
short duration, because it was assumed to be corrected when identified. The criterion was not intended for 
application to planned long-term land uses in the distant future for situations in which institutional controls 
are assumed to -no longer exist. To the contrary, CERCLA regulations require the lead agency to review 

maintain conformance with the level permitting unrestricted use (in this case 15 mrdy)(see 40 CFR Part 
300.430(f)(4)(ii)). We note that in the current directive under which EPA regulates radiation cleanups 
(OSWER Directive No. 9200.4-18; August 1997) the 85 m r d y  criterion has been dropped entirely, since 
it is assumed to be unnecessary under the above periodic review requirement. 

- __ - 

the efficacy of institutional controls no less often than every five years for as long as they are required to- .~ 

It is not obvious to this reviewer, especially for the two types of buffer areas (these are not 
differentiated in the DOE report), but also for the industrial area, that either the commitments or assurances 
of effectiveness for the necessary institutional controls exist. The DOE report depends on the documents 
"Action Levels and Standards Framework for Surface Water, Ground Water, and Soils (ALF) and the 
"Rocky Flats Vision" These documents, as well as the "Rocky Flats Cleanup Agreement" (RFCA) and 
proposed "modifications to the Action Levels and Standards Framework" were not available for this 
review. However, a "vision" is not a legal commitment, and the discussion of near and intermediate term 
land uses and, more significantly, the absence of =discussion of long-term land use in the last paragraph 
on p. 6-15 of the DOE report creates the impression that the state of commitments for and assurances of 
effectiveness of institutional controls in the hture is very uncertain. 

Risk Assessment Corporation 
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The implication of the above, given the long-term contamination present at Rocky Flats, is clear, If the 
lead agency (DOE), State, and local officials cannot commit to and provide reasonable assurance of 
maintaining necessary institutional controls in an effective manner for 1000 years, then consideration must 
be given to cleanup of the site now to levels that would meet 15 m r d y  in the absence of such controls. 
Obviously, this point is critical to choosing the Tier I Action Levels for the so-called "buffer" and industrial 
areas. 

0 

There is also a need to develop a Tier I level applicable outside the buffer areas, since these locations 
must meet the 15 m r d y  criterion under unrestricted use (presumably under a rural or rancher residential 
scenario), and the action levels for the immediately adjacent buffer area, at least under the current proposal, 
would permit significantly higher levels. As noted above, if the necessary assurances for long-term 
institutional control cannot be met for the buffer and/or industrial areas, this level should apply there also. 

2. Exposure Scenarios: 

Under CERCLA, the choice of exposure scenarios is intended to assure protection of the "Reasonably 
Maximum Exposed" W E )  individual. This is not the same as the average member of the affected 
population, nor is it the most exposed individual. EPA has devoted considerable effort to clarifying this 
admittedly elusive concept. The following quotes are typical of EPA guidance: 

"...actions at Superfirnd sites should be based on an estimate of the reasonable maximum exposure 
(RUE) expected to occur tinder both current and firture land use conditions. The reasonable maximum 
exposure is defined here as the highest exposure that is reasonably expected to occur at the site.., The 
intent of the W E  is to estimate a conservative exposure case (i.e., well above the average) that is still 
within the range of possible exposures. " ("Risk Assessment Guidance for Superfund, Volume 1, Human 
Health Evaluation Manual (Part A) Interim Final," EPA-502/1-88-020) 

"The high-end of the risk distribution is, conceptually, above the 9OOpercentile of the actual (either 
measured or estimated) distribution The conceptual range is not meant to precisely define the limits of 
this descr@tor, but should be used by the assessor as a target range for characterizing "high-end"-risk 'I- 
("Guidance on Risk Characterization for Risk Managers and Risk Assessors," Memo fiom F. Henry 
Habicht 11, Deputy Administrator, EPA, to Assistant Administrators and Regional Administrators, 
February 26,1992. 

~ - ~- 

- ~ 
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Dr. Alexander Williams 
U.S. Department of Energy - MS-EM42 
Cloverleaf Building 
19901 .Germantown Road 
Germantown, MD 20874-1290 

Dear Dr. Williams: 

Thank you for your assistance in obtaining the RESRAD codes for the current technical review of the interim 
radionuclide soil action levels being overseen by the Radionuclide Soil Action Level Oversight Panel 
(RSALOP). That material was helpful to Risk Assessment Corporation in its review of relevant computer 
models used to calculate soil action levels and will be critical as work begins to focus on specific scenarios 
used in the current study. 

As we further discuss RESRAD and its potential use at Rocky Flats, numerous questions have emerged 
related to the original development and each subsequent revision and/or update of the software program. We 
are beginning to realize that in order to provide a thorough analysis and meaningful recommendations, it is 
important to the Panel and its technical contractor to fully understand issues such as: 

0 

- 

key parameters and associated rationale that may have been built into the code, and 
instructions provided to the code’s developer related to objectives for code development. 

0 
To assure that there is no misunderstanding regarding original development and objectives, we are 
requesting your assistance in obtaining a copy of the original work plan or the request for proposal issued for 
the initial development of RESRAD, each subsequent RFP or workplan, and the associated costs expended 

- - - for the original as well as each update. Any additional notes, direction or background information that may 
have been provided to the developer would-also be helpful. Because of the project’s short timeline,-it is 
important that we receive this information as quickly as possible. 

- ~ 

- 

Overall, the project remains on schedule but with considerable work remaining. We appreciate your 
assistance and support of this project look forward to hearing from you in the near future. 

Sincerely, 

Hank Stovall, Co-Chair (303) 466-5986 
Radionuclide Soil Action Level Oversight Panel 

Mary Harlow, Co-Chair (303) 430-2400 - Ext. 21 74 
Radionuclide Soil Action Level Oversight Panel 

CC: DOE-RFFO RSALOP Members 
I J. Karpatkin 

’ R. McCallister 
J. Roberson 



To: RAC 

Subject: Task 6 Draft Report 
Date: June 6, 1999 
CC: RSALOP 

I could find little to fault in your Draft Task 6 Report. Your explanation of the existing soil 
sampling procedure and the Data Quality Objectives is very clear and for the first time I now 
understand DQO's. Section 3.2 on Multiple Radionuclide Considerations I found very 
interesting. You are correct in that ultimately it be will be up to the panel to determine how the 
RSALs will be determined; but, it will up to R4C to help us through what may be avery 
technical decision. The confusion that some of the peer reviewers had with this concept indicates 
that it will require substantially more explanation than was possible in this report. What we need 
to determine is what is the practical effect of the two options. 

\ 

On the bottom of page 17, I was happy to see a discussion of a problem that has concerned me 
for some time. As &generalization the Pu contamination is restricted to the surface of the soil. 
RESRAD and other m'odels generally use 15 cm for the minimum thickness of the contaminated 
soil. You are correct in &a{ both WETS sample method which takes a 5 cm sample and the 
CDPHF, method which takeS.,a 1/4" sample will overestimate the total quantity of Pu in the first 
15 cm. Any compositing or averaging of the soil action level over the 1 1 1  15 cm will 
underestimate the inhalation risk. I believe that areas will probably need to be remediated based 
on their surface contamination. Since any conventional remediation method will require at least 
6" to be removed the volume contamination of the soil removed will be well below the RSAL. 

I am still very confused about what is being proposed in sections 3.3 thru 3.8. The discussion 
follows MARSSIM, which I also had real problems with. I do not know if the problem is that I 
don't understand what is being proposed or whether I disagree with the survey methods. I was 
instrumental along with others in including this task in the study because I did not agree with 
MARSSIM. M e r  reading your report I am more confused than ever. Perhaps the easiest way 

- -  

- - -  _ _  for me to expressmy doubts is to explain how I would approach the-problem. -- = 
~ 

I have many years experience in open pit mining especially in the area of what is referred to as 
grade control. In most ore bodies there is a gradual diminishing of grade (metal content) as the 
boundaries of the ore body are reached. The purpose of grade control is to determine the limit of 
the economic ore. The grade that divides ore from waste is termed cutoff grade which is similar 
to the RSAL,. One naturally does not wish to send waste to the mill or ore to the waste dump. 
The boundary between waste and ore is often not simple. Small high grade ore pockets may exist 
outside the main ore body. If real, these small pockets may contain large profits. All of this is 
very similar to the problem of contamination. The consequences of committing type 1 and type 2 
errors may not be same. The result of sending a high grade pocket to the waste dump may be 
much greater than sending waste to the mill. The mining industry has spent huge resources on 
these problems. Starting in the eighties much of this technology was transferred to pollution 
cleanup. The field of statistics involved is called geostatistics. The underlying principles of 
geostatistics are that samples in environmental systems are not independent and not normally 0 



distributed; as a result the use of classical statistics is invalidated. Naturally distributed trace 
elements whether in an ore body or in a contamination plume are spatially correlated. That is 
samples taken near each other will tend to have similar values. Samples further away will tend to 
have less similarity. In fact it is possible to plot a graph showing the relationship between 
variance and distance. Such a graph is called a variogram (fig 1). There is usually a variance 
between samples taken even at the same location. This variance is caused by sampling errors, 
analytical errors, and very small scale variability. This variance is called the nugget. Samples 
taken M e r  than some distance from other samples show no correlation, in other words, they 
are independent, this distance is called the range. The variance at the range is called the sill and 
is generally about equal to the sample variance. This graph provides the basis for determine 
several important parameters. First since it represents a relationship between variance and 
distance it can be used to select a sample spacing for a given confidence. It can also be used to 
determine the location where additional sampling will most increase the confidence. It also 
provides, through use of what is termed the spherical model, the value of the knging variance. 
This parameter allows the use of kriging. 

Variogram 

Sill 

_ _ - -  - -  - _- - 

Distance Range 1OOOft .  

Kriging is a method of estimating the amount of contamination in a survey unit. It can be shown 
to be the best linear unbiased estimate. Geostatistics has also developed a nonparametric method 
of estimation. This method is multiple indicator kriging. The sample values are first dived into 
classes, and then a variogram is developed for each class. Each class is then kriged and then 
combined into a distribution. The result is a probability distribution of the contamination in each 
survey unit. This is a very brief synopsis of what is a new but, expanding field of statistics. 

Using geostatistics and my experience in grade control, I would approach the problem in the 
following manner. First I would select several different areas that represent the contaminated 



area and conduct orientation surveys at each site. This would consist of taking many closely 
spaced samples and using the best analytical methods available (no surrogates for instance). The 
results of this survey would be used to develop a variogram and the sample spacing for the main 
survey. To me the main effort should be applied to the characterization and not the final survey. 
The size of the survey unit should be determined not by the sample spacing or level of 
contamination but rather by the method of remediation to be used. It is analogous to the selective 
mining unit (smu) which is the smallest area for which a decision is made on whether it is ore or 
waste. The smu is determined mainly by the size of the mining equipment selected; it is this area 
that is kriged. In mining it is also normally about equal to the sample spacing. At this point 
surrogate or other analytical methods may be used, for instance HPG gamma instruments. 

As an example let's say that a specially modified CAT 623E elevating scaper is to be used. The 
cut would then be about ten feet wide. If the cut was 6" deep it would take about 100 feet to fill 
the scaper. This would then become the selective remediation unit (sru). If the contamination in 
the unit is greater than the RSAL it would be remediated. If the contamination was less than the 
SAL then it would be left unremediated. If there is a concern about small hot spots, the 
probability distribution of the activity within each sru can be used to determine the probability of 
hot spots existing. Using this method it is possible that a sru with a mean activity below the 
RSAL will still be remediated if the probability of it containing hot spots exceeds some 
confidence level. 

Since the final status survey has already been done for those areas that were below the level for 
remediation only an independent confirmatory survey needs to be done. For areas that were 
remediated a new final status survey is required. Since the activity is no longer spatially 
correlated geostatistics is no longer required. The methods outlined in your report and 
MARSSIM could be used. It is very unlikely that any survey unit that was remeadiated will be 
found to exceed the action level after remediation. 

' 

I realize that remediation strategies are not within the scope of the contract and I do not wish you 
as the contractor to give a detailed evaluation of the ideas presented here. Rather I wish to stress 

properly performed and the remediation process makes use of appropriate statistical methods the 
final survey becomes a simple quality assurance check. 

the intimate connection between the characterization survey and remediation.- If this survey is = = - ~- - - 



To: RAC 
From: Victor Holm 
Subj: Hot Spots 
Date: June 9,1999 

This memo is not actually a comment on the report but rather a preview of what I would like to 
discuss at the technical session on Thursday. I will have an graphic example to pass out then. 

In my opinion there are two types of hot spots. This first is composed of a single particle of Pu 
large enough to constitute a hazard by itself. The main form of the Pu contamination at Johnson 
Island is made up of visible pieces of Pu metal. This type of hot spot is very difficult to sample. 
Usually very large samples on the order of a ton or more are required. The second type of hot 
spot is a small area of elevated Pu made up of particles of the same size as the surrounding area. 
T b s  type of hot spot is much easier to detect. We are fortunate in that at WETS the hot spots 
are probably of the second type. 

The method of detecting hot spots outlined in MARSSIM and in your report are a good start, but 
if the Pu hot spots are of the fine particle type you actually have much more information than 
MARSSIM considers. You have a quantitative representation of the spacial correlation of the hot 
spots. This will not assist you in locating them but you do b o w  the probability of them 
occurring in the selective remediation unit (SRU). Since geostatistics gives you a very good 
estimate of the total Pu in the (SRU) it is possible to find a relationship between the size of the 
hot spot and the Pu activity. This is a much better approach than choosing some arbitrary 
number like three standard deviations. Ifthe SRU is above the RSAL then the question of hot 
spots is moot since it will be remediated anyway. If the Pu activity of the SRU is below the 
RSAL but the probability of a hot spot is greater than some value then the SRU should be 
remediated. This is a more conservative way of dealing with the problem and it will in my 
opinion save money. 

I - 
~ 

- The geostatistical method used to calculate the probability of hot spots is referred to as multiple 
indicator kriging. ~ First 
Common practice is to use six to ten classes. The class intervals are commonly roughly based on 
a log scale. All the samples are tested for each class, samples with a value less the upper class 
bound are coded one otherwise they are coded zero. Variograms are developed for each class 
and then each class is kriged separately. The result is that each SRU, instead just having a single 
estimate of it’s mean grade, has an inverse cumulative probability distribution. It is then possible 
to calculate the probability of a hot spot existing. Usually the 50* percentile is chosen as the 
mean activity and compared with the RSAL. Other values could be chosen to increase the 
conservatism, for instance the 60* percentile. If the contamination is fairly uniform like most of 
the buffer zone then the cumulative distribution would be very steep. The difference between the 
estimated activity at the 50* and the 90* percentile would not be significant and we could be 
confident that the SRU was correctly classified. If instead the cumulative distribution indicated a 
large difference between the 50* and the 90h percentile it would indicate a high probability of 
hot spots and the SRU should be further investigated or remediated even if the 50* percentile 
was below the RSAL. 

global sample set is divided into classes according to .activity. 
- _ -  
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May 28, 1999 

Jeremy Karpatkin, Director 
Of f i ce  of Communications 
U. S. Department of Energy - Rocky Flats Fidd Office 
PO Box 928 
Gdden,CO 80402 

RE: RESPONSES TO YOUR APRIL 1,1999 LElTER #99-DOE-00012 AND YOUR MAY 03,1999 LETTER 
B9-DOE-00024 

Dear Jeremy: 

We received the above letters with attached questions regarding the ongoing soil action levels review and 
forwarded them on to Risk Assessmerit Coporation (RAC) for review and follow-up. 

Enciosed are the responses from Dr. John Till, RAC, to those questions. Thank you again for your ongoing 
interest in and support of this project. 

Simrety. 

cc: 
U.S. Department of Enemy 
Jessie Roberson 

RSALOP Members 



RACResponses to DOE Comments Dated April 1,1999 

1. The sum of ratios methodology historically applied at the Rocky Flats Environmental Technology Site 
is based on the aggregation of all soil concentrations in a given area and the 95% Upper Confidence 
Level of the mean soil concentration is used to make the sum of ratios determination. This 
methodology has been agreed to by the Rocky Flats Cleanup Agreement (RFCA) Parties and is 
consistent with RFCA and EPA CERCLA guidance. The sum of ratios methodology described in 
Sections 2.1 and 2.2 of the draft report appear to be based on the premise that each individual soil 
concentration is compared with the soil action level. P l k e  explain in greater detail why the R4C 
believes that its sum of ratios methodology is superior to the sum of ratios methodology historically 
used by the RFCA Parties? 

DOE should be aware that what was “agreed to” by the Rocky Flats Cleanup Commission may 
not be the approach we prefer to take. 

There is no difference in the methods. Our method is explained clearly in the Task 2 report, and 
we believe it is the best approach to take to accommodate uncertainties, which is a primary 
objective of our work. Basically, if we consider the scenario definitions and dose limits fixed, 
then all uncertainty is associated with the calculated soil action levels. One view of our goal is to 
estimate a probability P that the annual dose limit will not be exceeded if the soil contamination 
equals any specified level (including the soil action level), given the exposure scenario. The 
probability P should be interpreted as a measure of confidence based primarily on the 
uncertainties in parameters and data; it does not represent the fraction of an exposed population 
for which the annual dose does not exceed the limiting value. Thus, P does not represent the 
probability that an individual would be exposed; all individuals described by the scenarios are 
exposed by definition. What we would estimate is a level of confidence that the exposure would 
produce an  annual dose that does not exceed a set limit, given contamination at the soil action 
level. ~ 

- 
- -  - -  - = - _ -  - - .  - - .  -- - - _  - .  

- _  _ _  

2. During the technical session on March 11, 1999, there was a discussion on the possibility of treating 
exposure parameters (e.g., breathing rates, soil ingestion rates, h i t  and vegetable ingestion rates, etc.) 
as distributions in the R4C uncertainty analysis for each exposure scenario. What is the status of this 
approach? Will it be incorporated into this report and into subsequent exposure scenario discussions? 

As we discussed at the past meeting, we do not intend to use a distribution for parameters 
characterizing the scenarios. We have discussed our reasoning for this at length at the monthly 
meetings. Any subsequent work done on this issue would depend on time and resources available. 

3. R4C concludes that the air resuspension models used in RESRAD, both pro and post Version 5.75, are 
inadequate for use, at Rocky Flats and proposes, as one possibility, to replace the RESRAD air 
resuspension model with equations from Cowherd. It is out understanding that the Cowherd equations are 
meant to assess an emergency response situation of less than 24-hour duration, while soil action levels are 
based oil the average annual concentration of radioactive material in air. Can the R4C explain in greater 

Risk Assessment Corporation 
“Setting the standard in envimnmental health” . 
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detail specifically what it found inadequate in the air resuspension modeling of RESRAD (pro and post 
5.75 version) and why it finds the Cowherd equations more applicable than the RESRAD air resuspension 
model for use at Rocky Flats? (Please assess both pre and post Version 5.75). 

0 
As we state in our report and stated in our proposal, we believe that where possible, site-specific 
data should be used in lieu of a generic model. We do question the generic use of these models 
for critical decision-making, especially when site specific data are available. We are now working 
with site-specific data that we have located and explained in the Task 2 report as an example. The 
equations of Cowherd are under consideration for use but so are additional approaches. When we 
have had a chance to complete our analysis of the data and decide exactly how they will be used, 
this will be documented. This approach we believe is more reasonable and defensible than using a 
generic model in REDRAD. 

4. Can the R4C explain in greater detail why the current beta-test version of the RESRAD Monte Carlo 
code is not satisfactory for MCs purposes? 

As we stated in our proposal, we are concerned about the beta test version being thoroughly 
tested and verified. We prefer to use our own Monte Carlo sampling routines using verified and 
validated sampling routines available in the public domain. For further information on this, see 
page 28 of the proposal. 

I 

I 
I 
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RACResponses to DOE Comments Dated April 22,1999 

Technical Questions to Radiological Assessment Corporation fiom April 8, 1999, meeting of RSALOP 

1. The RAC has developed four additional scenarios to analyze in addition to those developed by the 
RFCA parties. Three of these scenarios are resident rancher, child of resident rancher and infant of 
resident rancher. The overwhelming demographic data over the last several decades shows a rapid 
decline in residential ranching in tile greater Metro Denver area. A residential rancher assumption 
seems to contradict prevailing demographic trends. Can the .&4C explain in greater detail why it chose 
scenarios that seem at odds with prevailing demographic trends? Can the RAC also explain how these 
scenarios will be used in developing a recommended RSAL value? 

As we stated in a written response to a similar question in February 1999, it is important to show 
the process we are using in developing the scenarios and to involve the Panel at each step. 
Regarding the resident rancher scenario, RAC believes that this is a valid and reasonable scenario 
to propose because the Rocky Flats site is still an open area and the focus of the project is on the 
distant future when prevailing demographic trends cannot be guaranteed. Also, ranching has 
historically been a part of the surrounding area; therefore, it is not unreasonable to develop such a 
scenario. As stated in the Task 2 report, the goal for the project is to protect people who may, in 
the near or distant hture, come into contact with a site where radionuclides contaminate the soil 
at levels above background. The soil action levels are computed for the radionuclides on the basis 
of environmental transport models, annual radiation dose limits, and the exposure scenarios. The 
ratios of measured or hypothesized radionuclide levels divided by the soil action levels are 
summed for all of the radionuclides, and if the sum exceeds 1 for one or more of the exposure 
scenarios, some action or special attention is indicated. 

2. The scenarios developed by MC assume use of on site surface water for vegetable irrigation and that 
- .-. - - - there will be some & e t  ingestion of on site surface water, Does this mean that RAC assumes in these 

scenarios that there will be incidental s~ace-water  ingestion or that surface water will be a principle. -~ - 

source of drinking water? Also, all three resident rancher scenarios differ from the agency-developed 
residential scenario in assuming an irrigation water source and in assuming surface water ingestion. 
Can M C  explain in greater detail why it believes these assumptions in the agency residential scenario 
are flawed? And why the R4Cs assumptions are preferable? 

._ - 

After 5 months of open panel meeting discussions, we presented our final recommendations on 
the scenarios and the panel supported them at the May 1999 RSALs meeting. Surface water is 
not proposed as a source of drinking water for any of our scenarios. We will document our 
approach to selecting the parameter values for our scenarios in the Task 3 report on Inputs and 
Assumptions. MC firmly believes that to meet the goals and requirements of our contract with 
RFCAB, we need to evaluate not only scenarios and land uses proposed in the original soil action 
level document, but also to provide additional scenarios for review by the panel that are 
consistent with the Rocky Flats facility and possible uses in the future. Our role in this project is 
to independenffy assess soil action levels for the Rocky Flats Environmental Technology Site. 

Risk Assessment Corporation 
’Setting the standard in envimmental heam” . 
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3 .  RAC is currently setting their exposure parameters (e.g., daily exposure fiequency, annual exposure 
frequency, breathing rate and soil ingestion rate) for the resident rancher exposure scenario at the 95h 
percentile of the distribution. This methodology for selecting exposure parameters is more 
conservative than the methodology used by EPA, which uses a mixture of upper percentile values mid 
mean values to arrive at an exposure scenario that describes an exposure in the 90-95 percent range. 
Specifically, EPA uses upper percentile values for the daily exposure frequency and annual exposure 
frequency while using mean values for the breathing rate and soil ingestion rate. This mixture of upper 
values and mean values for the breathing rate and soil ingestion rate. This mixture of upper values and 
mean values represents a "Reasonable Maximum Exposure". for the exposure scenario being evaluated. 
(For a discussion of the EPA methodology, please see Section 6.4,l of the Risk Assessment Guidance 
for Superfirnd, Volume I .  Human Health Evaluation M a n d  [Part Al_~PA/540/1-89/002) along with 
the exposure parameter selections within OSWER Directive 9285.6-03, "Human health Evaluation 
Manual, Supplemental Guidance' Standard Default Exposure Factors, ") 

Can the RAC explain why it believes its methodology is preferable to the EPA methodology for setting 
exposure- parameters? What cumulative level of conservatism is M C  introducing into the radiation 
dose, calculations for the resident rancher by using the 95" percentile value for all exposure 
parameters? 

As we have stated in previous correspondance, M C  is aware of the EPA reports cited in the 
question and has copies of them. Many of the studies we have used in formulating our scenarios 
are studies that EPA used in formulating its recommendations. Selecting appropriate parameters 
for the scenarios depends upon a thorough review of the scientific literature and filly considering 
the uncertainty distributions of the relevant parameters. RAC believes that it was important to go 
back to the original studies when possible to evaluate the data for use in developing uncertainty 
distributions. Subsequently, we generated a distribution of values using Monte Carlo techniques. 
At numerous meetings we have described our methods and assumptions for selecting parameter 
values for breathing rates and soil ingestion rates for the scenarios. M C  is not setting all 
exposure parameters for the resident rancher exposure scenario at the 95* percentile of the 
distribution.- -- 

- - - 
- - - - -  - - _  - - _  - - _  - - - _ _ _  - -  - - 

- 

At the May meeting, we described our approach and assumptions for selecting soil ingestion 
values for the scenarios at the 50th percentile level of the distriiution. Most soil ingestion studies 
are conducted under fairly idealized conditions, or during more mild seasons of the year, and 
researchers tend to point this out in their reports. This timing factor provides conditions where 
children may have more ready access to open play areas and outdoor activities and adults are 
more involved in gardening activities. While these values that are derived fiom studies conducted 
fiom a few days to a few weeks are quite valid in estimating daily soil ingestion rates, there is a 
need to carefully consider the implications of translating this daily soil ingestion rate to an annual 
soil ingestion rate. When converting this rate to an annual intake, care must be given because the 
year includes large periods of time where outdoor inadvertent soil ingestion activities may be 
somewhat limited by snow cover, fiozen ground, and inclement weather. For these reasons, we 
are using the 50th percentile of our distribution for our daily soil ingestion rate. 

Risk Assessment Cornoration 
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SOIL ACTION LEVELS AT 

THE ROCKY FLATS ENVIRONMENTAL 
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John E. Till 
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OVERVIEW OF RAC UPDATE 

~ - - -  - 0 Review-project-tasksi- John Till ~ - - - .  

0 Task 3 report update - John Till 

0 Task 6 report comments - David Thorne 
and discussion 

John Till 



PROJECT TASKS 

0 Task 1: Cleanup levels at other sites 
(final report submitted) 

0 Task 2: Computer models to calculate soil 
action levels (draft report submitted) 

0 Task 3: Inputs and assumptions 
(draft report July 8) 

0 Task 4: Methodology for determining soil 
action levels (presented to the panel) 

John Till 

PROJECT TASKS (Continued) 

0 Task 5: Independent calculation 
(draft report September 8) 

0 Task 6: Protocols (draft report completed) 

0 Task 7: Interaction with Actinide Migration 

0 Task 8: Public Interaction (ongoing) 

Panel (ongoing) 

John Till 
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Changing or applying stochastic values to 

parameters 

Parameters were selected to be changed either on 
the basis of a sensitivity analysis or on the basis of 
reasonable scientific knowledge 

available literature and information 

calculation only if there was evidence to support 
the change 

Stochastic distributions were applied based on 

Values were changed from the original DOE 
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Additional Discussion on 
Small Areas of Elevated Activity 

Rocky Flats 
Radionuclide Soil Action Level 

Oversight Panel 

D. J. Thorne June 1999 

\ /- 
Systematic Grid Sampling and Potential 
Elevated Contamination Areas Missed 
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Locating Elevated Contamination Areas 

Soil sampling on a systematic grid allows for 
the determination of the probability that an 
elevated area of contamination with specified 
dimensions will be found (EPA methods also 
G i I be rt) . 
However, radiation detection instrumentation 
can be used to locate elevated contamination 
areas between grid locations - so “scanning” 
is recommended. 

levels will be used for elevated contamination 
areas? 

The question then becomes - what action 

R A P  
D. J. Thorne June 1999 

Recommended Action Levels for Small 
Areas of Elevated Contamination 

The general approach described in MARSSIM 
is to use the pathway code of choice 
(RESRAD) to determine the change in dose 
(mrem/yr) per unit concentration (pCi/g) for 
differing averaging areas and to calculate an 
AREA FACTOR. 
The Area Factor is the magnitude by which 
the concentration within the small area can 
exceed the soil action level while maintaining 
compliance with the dose limit. 

\ RAC/ 
D. J. Thorne June 1999 
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Am241 
b238 
b239 
bZ0 
b7.41 
b2.42 
U'B 
UDS 
U238 

llustrative Examples of Area Factors Using \ 
RESRAD ver. 5.82 

AmFaaO 
Nrlid:'4Ma)m'(1Daam'(Moo~Il~nC)~aom'I mnCI % m ' (  3 d  I ~ m '  

I 1 I ' 1  , 24 3.9 5.4 E6 10' 
I .  I 1.1 1.1 22 3.1 3.9 5.1 5.7 
1 1 .' 1.1 1.1 21 3 3.8 5.1 5.7 
1 I 1.1 1 .1  22 3.1 3.9 5.1 5.6 
I . I . I , ' I 23 3.8 53 8.6 IO 
I I 1.1 1.1 22 3.1 3.9 5.1 5.6 
1 1 I I 22 33 4.1 4.7 48 
I I I I 1.1 1.2 IS 4.4 9.5 
I I I I 1.2 1.4 1.8 4.7 87 

Area Factors are calculated as the dose per unit 
concentration for, 40,000 m2 divided by the dose per unit 

concentration for other areas of interest. . - 

. .  

' RAQ 
D. J. Thorne June 1999 

Problems with Area Factors 

The examples presented-in the Area Factors - _  

table are only examples - the Area Factors 
can vary greatly depending on the 
assumptions used in the model. 
An additional concern is whether larger areas 
of elevated contamination (> 25 m2) should be 
allowed to exceed the overall action level. 
What if the final modekg provides Area 
Factors that the Panel is not willing to 
accept? 

R A V  
D. J. Thorne June 1999 
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Criteria Used by Other DOE 

Programs 
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Elevated Contamination Area 
Action Level Calculations 

Action levels for each size of elevated 
. 

contamination area is determined by 
multiplying the overall action level for the 
radionuclide of interest by the appropriate 
Area Factor. 
Investigation levels are also recommended 
for the scanning survey of the survey unit 
using radiation detection instrumentation to 
trigger further investigation - and possibly 
additional soil sampling. 

D. J. Thorne June 1999 
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Instrumentation Capabilities and Their 
Impact on Grid Spacing 

The systematic grid spacing - based on the 
original sample number calculations - may 
need to be modified to account for the ability 
to detect a given level of contamination. 

R A ~  
D. J. Thorne June 1999 

New Sample Grid Spacing 

Minimum Detectable Concentration (MDC) 

If the instrument scan MDC is less than the 
calculated required MDC than no grid spacing 
modification required. 
If the instrument scan MDC is greater than the 
calculated required MDC than grid spacing 
modification is required. 
Calculate Area Factor based on instru'ment 
scan MDC to determine number of samples 
required for new grid spacing. 

-- ~ Scan MDC (required) = (Action Level) Area Factor,- -- - - = 

RAC/ 
D. J. Thorne June 1999 
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Area Factor Calculation for Elevated 

Areas of Contamination 

Instrument Scan MDC 
ActionLevel 

Area Factor = Area Factor 

Number of required samples based on survey 

unit size divided by the Area Factor. 

Grid Spacing is then recalculated. 

RAC,' 
D. J. Thorne June 1999 

Calculation of Total Impacts 

If areas of residual radioactivity are found in 
isolated areas, in addition to residual 
radioactivity distributed somewhat uniformly 
across the survey unit - sum of ratios is 
modified to include elevated area. 

residual radioactivity may be calculated using 
a code such as RESRAD. 

Alternatively, the dose due to the total 

RAC/ 
D. J. Thorne June 1999 
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Sum of Ratios with Elevated 
Areas 

PU - 238 + p’ - 239 +. ... .+ U - 238 +. 

RsAL Pu -238 Pu -139 RsAL U -138 ~ 

RAC,’ 
D. J. Thorne June 1999 
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Example I 
Example 1: Elevated Contamination Areas 

0 
99.6 

a a 
0 

95-9 m 69-5 

0 m 0 

69.8 86.7 63.7 

0 0 

60 57 

85.7 
0 78.5 0 55.7 m 96.8 0 

R A ~ ’  
D. J. Thorne June 1999 
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Example I 

Soil Sample Data 
- mean = 77.0 I 

- Std. Dev. = 14.9 
e 

Assume small areas of elevated 
contamination have concentrations of 100, 
121 and 135 pCi/g. 
Assume small areas of elevated 
contamination are 1 m2 each. 
Assume Pu-238 with Area Factor of 5.7 

R A P  
D. J. Thorne June 1999 
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Example 1 Sum of Ratios 
1st Hot Spot 

Adding 2nd Elevated Area to Above 
121pCilg . 

570 pCi I g  
0.94 + =1.16 >1.0 

Adding 3rd Elevated Area to Above 
135 p C i l g  - 

1.6+ A 3 9  > 1.0 
, 5 7 0  pCi I g 

R A ~  
D. J. Thorne June 1999 
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D. J. Thorne June 1999 

Example 2 
Example 2: Elevated Contamination Areas 

0 0 . 82.6 92.7 
/ 

0 0 0 
54.6 75.3 65 

0 0 
95.9 69.5 

0 0 0 0 0 ,  

60 57 69.8 86.7 63.7 

85.7 
0 78.5 - 55.7 96.8 0 

RAC/ 

c \ 

Example 2 

Assume the same soil sample data as = - ~ ~ - 

Assume elevated area is 30 m2 
example 1. 

Assume soil concentration of elevated 
contamination for three different cases is 78, 
100 and 120 pCi/g. 
Assume Pu-238 Contamination with an Area 
Factor of 3.9 

RAC, 

r 

D. J. Thorne June 1999 



/ 

Example 2 Sum of Ratios 
1st Concentrat ion of 78 pCi I g Assumed 

= 0.97 5 1.0 
77.0 pCi / g 78 .O pCi I g 
100 pCi1g 390 p C i l g  

+ 

2nd Concentrat ion of 100 pCi I g Assumed 

= 1 .o I1 .o 77.OpCi lg  100 p C i l g  
100 pCi1g 390 p C i l g  

+ 
3rd Concentrat ion of 120 pCi I g Assumed 
77.0 pCi I g 120 pCi I g 
100 pCi I g 390 pCi I g 

=1.1>1.0 + 

D. J. Thorne June 1999 
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anna 

Sanda [candftrvl@email.msn.com] 
Tuesday, June 08,1999 7:03 AM 
Anna Corbett 

Subject: Conference Call 

Al700001 .html AlT00002 .gif 
Hi Anna - A conference call is scheduled for 

Wednesday, June 9 at 2:OO p.m. (our time). There will be 4 or 5 participants. Could you take care of the details with 
AT&T and provide the numbers (both mine and participants)? Thanks - Carla 

1 
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Reservation C 

Please Deliver To: ANNA (303)458-0884 Teleconference ID: 814883492 
'( Fax Number: (303)456-0858 

The following information confirms your: AUTOMATED DIAL IN RESERVATION ***NEW*** 
I 
1 

erence ID:PCS9742 I Conference Host: CARLA SANDA 
c Reach Number: (303)456-0884 

End Date:06109199 End Time: 03:OO PM Conference Arranger: ANNA 
Reach Number: (303)456-0884 

Fax Number: (303)456-0858 

I 

Conference Date:06109199 WED Start Time:0200 PM MDT I 

Duration:001 hr OOmin 008 PORTS 

I! 

i 

owing t o  reach the conference call: 

HOST CODE: 846214 
RLA SANDA USE ONLY!) 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
July 8,1999 - 4:OOp.m. - 7:OO p.m. 

Broomfield City Building - Zang’s Spur/Bal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be guoted or distributed unbl receiving final approval 
by the Radionuclide Soil Action Level Oversight Panel at its August 12,1999 meeting. 

Mary Harlow, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel (Oversight Pant: 
or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Russell McCallister, DOE-RFFO 
Victor Holm, RFCAB 
Laura Brooks, Kaiser-Hill 
Joe Goldfield, CCANW 
John Till, RAC 
Jeremy Karpatkin, DOE-RFFO 
John Corsi, Kaiser-Hill 
Joel Selbin. UC-Boulder 
Dave Shelton, Kaiser-Hill 
Carol Lyons, City of Arvada 

MINUTES REVlEWlAPPROVAL 

Mary Harlow, City of Westminster 
Laura Till, Facilitator 
Carla Sanda, AIMS1 
Rick Roberts, RMRS 
LeRoy Moore, RMPJC 
Karen Dinhaffer, City of Boulder 
Diane Niedzwiecki, CDPHE 
Bruce Dahm, City of Broomfield 
Dean Heil, CSU 
Jill Weber, RAC 

Niels Schonbeck, MSCD 
Brady Wilson, RFCAB Staff 
Ken Starr. Citizen 
Steve Gunderson, CDPHE 
Todd Margulies, TM ConSulting 
Heather Balser, City of Lousiville 
Bob Kanick, Citizen-Boulder 
Kathy Schnoor, City of Broomfield 
Tim Rehder, EPA 
Kathleen Meyer, RAC 

’. 

Minutes of the June 10,1999 Panel meeting were reviewed and approved as printed. 
L 

I 

Laura Till reviewed the Agenda as well as the Group Agreements. The agenda was approved with a minor change to provid 
additional time for discussion of the peer review process. The meeting was turned back to the &Chairs. 

CO-CHAIRS UPDATES 

~ = DOE Letters to Co-Chairs 
Mary Harlow brim-reViewed a memorandum that was transmittedto-the Panel from the Co-Chairs that described letter 
received from DOE (attached to the memo). The packet was distributed prior id the m&ting to-afforc-Panel members-ar .- ~ 

opportunity to review‘background materials that resulted in a draft letter responding to Jeremy krpatkin that will be discum 
at this evening’s meeting. (AIMS1 representatives telephoned any panel members that do not have ready availability to telefa 
capabilities to apprise them of the information packet and encourage them to arrive at the meeting a bit early to provide time fc 
their review of the materials prior to discussion.) Two members of the Panel indicated that receiving the materials at thi 
meeting did not provide them with adequate time to thoroughly review the information and make a recommendation. 

Victor Holm expressed mncem at the adversarial tone that seems to be developing between parties in the correspondem 
and stated that such a direction would not be helpful to the process. Mr. Hdm went on to say that he believed that Dr. Till’ 
comments in his letter were somewhat harsh, but also reminded DOE of the process established for this technical review; i.e 
the Panel will review the work and render an opinion at the conclusion of the technical study. 

Hank Stovall recommended that the Panel review the letter drafted from the W h a i r s  to DOE and approve it for mailing ant 
further darified that the response from the Panel is not intended to be confrontational, but rather clarify the purpose an1 
procedures of the technical study. 

‘odd Margulies expressed some confusion about the materials, and said that it seems dear that there is more going on witl 
is process than is evident in the materials; therefore, he doesn’t feel that he knows enough about the situation or the dral a Minutes Ju ly  8, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 1 
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letter to make an informed decision. At this point, Laura checked in to determine whether or not Panel members could suppol 
mailing the letter. By the show of hands, it appeared that there was some overall hesitance to move forward. One pan€ 
member recommended placing this agenda item at the end of the meeting to provide enough time for the Panel as a 
review the materials and make a recommendation prior to leaving this evening. 

Todd Margulies responded that his point isn't that he needs additional time to read the letter; rather it is evident that there i 
some concem here, and he does not understand why the matter can't be discussed at this meeting rather than mail letter 
back and forth. He recommended that time be taken at this meeting, since all parties were present, to dearly discuss concern 
and provide any necessary clarification. Mr. Margulies expressed doubt that sending a letter will solve the problem, an1 
recommended that the Panel work to solve the problem rather than simply sending a letter. Mary Harlow responded that thl 
letter is intended to be a commitment to the process developed at the beginning and clarify to DOE where the Panel stands ii 
the review and reiterate the Panel's commitment to the original scope of work and established process. Jeremy Karpatkit 
interjected by saying that he was hesitant to respond to the issue because it is likely to take more than a few minutes on thl 
agenda, and he was reluctant to proceed without agreement from the Panel. The Panel indicated that they would like MI 
Karpatkin to take a few minutes to provide some clarification to this issue. 

"or 

Mr. Karpatkin began by saying that the letter he sent out made two basic points, which were a summation of an earlie 
conversation with the =hairs; the first point being: there had been some confusion on DOE'S part regarding the intention i 
analyzing the agency's scenarios. Hank and Mary darified that issue, and it has been resolved. The second questioi 
expressed that the site wanted to be certain that the =hairs understood that DOE is looking for particular types c 
documentation as the prqect proceeds, specifically: documentation that lays out in detail when the RAC reached a condusioi 
(not necessarily at intermediate points, but only at points of conclusion) to provide sufficient documentation that could b 
reconstructed by site technical staff. In addition, it is important to be apprised of where RAC was going beyond, or divergin! 
from, CERCLA guidance or the work the agencies had developed for the interim RSALs to provide justification as to why RA( 
decided to vary its direction. The letter was not intended to say that either RAC or the Oversight Panel is bound to stay withi 
CERCLA guidance. That's not the point - RAC is certainly free to go beyond CERCLA guidance. However, since DOE i 
bound by CERCLA guidance, it is critical to have a clear technical justification for any guidance that may go outside c 
CERCLA (the "whys and wherefors" as to why RAC needed to move beyond that guidance). The letter was not a complaini 
but was sent as a request primarily aimed at expediting direction when we reach the end of the process. Most of the wncen 

technical staff members were not adequately addressed. However, that is not the principal issue - the principal issue is 
the end of the process it will be important that the documentation and justification speak clearly to the issue of where e is prosDectie - not retroswdive. There are some retrospective concerns, primarily the site's belief that m e  questio 

andlor the RSAL Panel recommend going beyond the limits of CERCLA guidance. It is important that any divergence be note 
and explained. Again, DOE is not in a position to say that the Panel or RAC must do this. After all, the Panel has receive 
the grant, and the DOE has no control over it. This is just a request, because DOE believes that this will expedite their revie\ 
and the recommendations of this body at completion of the process. 

At this point, the Panel reached consensus on sending the letter as it was drafted. 

Administrative Su~wr t  Fundina UDdate: At the last RFCAB meeting, Ken Korkia asked for askstance frwn the Panel i 
expediting the request for continuation of the administrative support funding for this project. A letter was sent to DOE 11 
addition, the W h a i r s  talked to Jessie Roberson following a recent public meeting. The budget request was approved an1 
prwides for ongoing administrative support from AIMS1 representatives and Laura Till. 

RESRAD Develoment History - As a result of a letter sent to DOE-HQ requesting information on development of thl 
RESRAD models, Mary Harlow received a call from Patti Bubar, DOE-HQ. Ms. Bubar stated that DOE staff is working to pu 
together the requested information. However, original development of RESRAD began more than 15 years ago, so it may tab 
some time to fully reconstruct original documentation. 

Peer Review Proma I - Niels Schonbeck summarized an earlier discussion at today's technical briefing aimed at clarifying tht 
peer review of RACs draft technical reports. The peer review model used is one typically used in academia, whereh 
researchers submit a paper, journal editors send it out to technically competent individuals for review, comments are retumec 
to the editor, who then returns that input including his comments to the original author. The author then has an opportunity ti 
respond to the input. with the editor acting as "traffic contrd". The ediior also makes the decision as to whether or not thl 
paper is published. One thing that does not occur is any private communication beheen the original author/msearchers an1 

agreed to by Panel members and Peer Review Team members in an earlier conference call.) That step seems to be wh 
current peer review process went beyond the academia model. Instead, it is the Panel's responsibility to provide inde 

the anonymous reviewers. (RAC's written responses to the peer review input was forwarded to the Peer Review 

Minutes -Ju& 8, 1999 Radionuclide Soil Action Level Ovenight Panel Meeting 
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input to RAC on draft reports, and then review the Peer Review Team input along with responses from RAC to assure that thl 
input has been handled to the satisfaction of the Panel as a whole. 

. Schonbeck then recapped the proposal discussed earlier: 
Panel members would provide independent review of draft documents with no influence from peer review team comments; 
CKhairs would act as the "Editors" or "Traffic Control" to then call upon panel members with expertise related to the dral 
document to carefully review input from both the peer review team and Panel members, as well as RACs response to ths 
input, to assure that the Panel agrees with resolution of comments. 
Conclusions/recommendations would then become a regular agenda item to brief the Panel as a whole on input to each c 
the draft documents. 

0 
.' 

The Panel reached consensus on the above proposal for future direction of peer review and Panel comments to draft RA( 
documents. 

d Action Item: July 8,1999 letter will be transmitted to Jeremy Karpatkin. 

d Action Item: Future review of d M  documents will follow fhe above pmposal. 

RFCA REGULATOR UPDATE - Discussion Lead: Tim Rehder, US EPA 

Mr. Rehder reported that at the June 16 meeting Kaiser-Hill and Radian reported on their work with resuspension 
modeling. They basically compared two resuspension models: one model within RESRAD version 5.81 and a model 
known as "ISC", which is often used by EPA for resuspension modeling work. For the purposes of this comparison, 
researchers modeled a 40,000 m2 area that was uniformly contaminated at a level of 100 pCVg. They then modeled what 
the exposure may be to an individual sitting at the edge of that area; Le., how many pcl would be contained within a unit of 
air at that receptor location. Basically, ISC and RESRAD 5.81 arrived at the same calculation. Using the ISC model, the 
amount of suspended radionuclides was -00016 palm3. Using the RESRAD model, the amount of suspended 
radionuclides was .00023 pCi/m3. The next point of discussion was trying to find real air monitoring data from a location 

at would be somewhat representative of a resident or rural rancher scenario at Rocky Flats. One challenge to finding this 
of data is that most air monitoring stations are located within urban areas. Hcmever, Diane Niedmiecki, CDPHE, 

Information from that station may be somewhat applicable to the type of information needed to determint calculations for 
Rocky Flats scenarios. That location reported an average pm 10 number of 433 micrograms per m , a dose which 
compares to the 26 used in the original RSAL calculation. The group then discussed the various scenarios of rancher and 
caretaker and discussed information that needed to be gathered; e.g., how many cattle could be supported on 6,000 acres, 
and how was water obtained at the Lindsey Ranch. 

Q. und a monitoring station in Fort Lupton that is located just downwind of ranching, farming, and the town of Fort Lupton. 

Joe Goldfeld asked why the researchers went to Fort Lupton to obtain numbers when Rocky Flats is -10 miles northwest 
of Denver. M y  wasn't data used from monitors located in Denver? He also asked how does one determine the 
concentration of plutonium in that air? What is the particle size of Pu in air? How reliable is the pm10 infomation? 

Mr. Rehder responded that the agencies are discussing a mral rancher scenario, which means that many of the 
locations within Denver would not be applicable. Wdh respect to pm10 monitoring, state of the art Sampling is 
being used, so he believes that resulting data will be as reliable as any other monitor. In additmn, as far as 
sampling things below pm10, they do want to proceed, since that size is respirable. 

Mary Harlow asked if when looking at the rancher scenario, was it assumed that residents might be drinking water from the 
site? 

Mr. Rehder indicated that this issue is being debated. Right now, they know of only one well on-site that is capable 
of supporting a family, and that is not within the surface aquifer. 

AUGUST WORKSHOP UPDATE - Discussion Lead: Tim Rehder, EPA 

Mr. Rehder reported that he had been in contact with EPA's Las Vegas laboratory, which does considerable monitoring 
and detection work for the Nevada Test Sie. At this time, it appears that one and perhaps two technical experts, who are 

emely knowledgeable in field protection limits, may be available to present at the Panel's August 12 workshop on field 
mpling and detection capabilities. Mr. Rehder is also exploring the potential of inviting a site representative who recently 
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completed all the germanium detector work on the 903 pad to explain that process and the methods that were used to 
measure americium and gamma to then infer the plutonium concentration. Carla Sanda has also spoken with Dr. Ward 
Whicker. Although Dr. Wicker is unable to be at the workshop, he has provided several names of individuals that may 

any additional specific items for the workshop to Carla Sanda at can&rv@,msn.com. The workshop will be held from 12. .j) helpful. Tim and Carla will continue to work on the details of this workshop, and panel members are encouraged to 

- 3:30 at the Broomfield City Center in the Zang's Spurma1 Swan Conference Rooms - the same location for the regular 
Panel meetings. 

Mary Harlow requested that Carla provide her and other City representatives with a meeting announcement that can be 
distributed to interested individuals and invite their attendance. 

.I Action Rem: Carla Sanda will prepare workshop announcement for distribution; Carla Sanda 8 Tim 
Rehder will work together to complete roster of invited speakers. 

PROJECT UPDATE* - Discussion Lead: Dr. John Till, Ris&Assessment Corporation 
*Copies of presentation materials available by calling Anna Corbett, AIMSI, 303464884 

Dr. Till began his discussion by darirying that he may have taken m e  input to the draff reports too seriously and if his comments 
were too harsh, he apologized to the group as a whole. He explained that all a company like RAC really has is its reputation, so 
hewwks had to guard that and pruuidequaliwwk This is a c(iffiadt task, the stakes are enom#ws, and RACwants to dothe 
best job possible. T h e m  dialogue bebeen partiesthroughouttheentire process-the better. Heemphaticdly promised that if 
one cannot take what RAC delivers as a final product and in tum repeat what was done, RAC has not done its job. Dr. Till 
guarantees that it will be possible to replicate study results, and if RAC is found to be remiss in any area, it will belked. 

Task 2 Remrt: ComDuter Models - Dr. Till distributed copies of a general summary for this document that was prepared by 
RAC representatives for inclusion in the Draft Find document. He asked that Panel members review this summary and 
provide any comments they may have, with particular attention given to readability and comprehension by the general 
public. Comments are due to Carla Sanda no later than 07/23/99. 

the Peer Review Team on the Task 6 Draft Report: Soil Sampling. RAC took every comment into account, some of whi d) Task 6 Remrt: Samdinca Protow1 - Dr. Till distribded RACs responses to comments received from Panel members 

will significantly revise the report. Although the find report will not be published until near the end of the project, the report 
is undergoing revision and additions until that time. Therefore, Dr. Till asked that the Panel review RACs responses to the 
Task 6 Report and provide comments to Carla Sanda no later than 7/30/99. 

Milestone Remrt 5 - A 3-page milestone report was distributed to the Panel that covered the following 4 milestone items: 

0 

0 

0 Draft report covering inputs 8, assumptions 

Close limits will be converted to carcinogenic risk and presented to the Panel 
Results of the Monte Carlo uncertainty analysis using RESRAD 

RAC will provide a review of data gaps that prohibit a detailed examination of ofFsite migration of actinides. The 
review will be based on RACs interaction with the Actinide Migration Panel 

0 

Dr. Till then provided a brief status on each of the project's tasks, as fdlaws: 
Task 1 : Cleanup Levels at Other Sites - The draft final report has been mpleted and distributed at an earlier meeting. 

Task 2: Computer Models - The draft final report was distributed; comments have been received; and a dmft summary is 
being distributed this evening for the Panel's review and comments. In addition, RAC representatives reviewed the 
comments provided to the Peer Review Team, amended as necessary, and provided an updated response document for 
distribution at the next meeting. 

Task 3: Inputs and Assumptions - The draft report will be distributed and further discussed by Jill Weber at tonight's 
meeting. Dr. Till added that this is a key document in that roughly 98% of the input parameters are included in the Task 3 
report. There are a few parameters, including mass loading, that are not a part of this document. RAC is still deriving 
mass loading parameters based upon site specific information. 

e Task 4: Methodology - No report is due on this effort; rather this is an ongoing discussion of the project methodology. 
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Task 5: Independent Calculation -this is an integral part of the project, and will be distributed at the September meeting. 

ask 6: Sampling Protocol - This document remains in draft form; comments will still be accepted through 07/30/99, with 

Task 7: Interaction with the Actinide Migration Panel - this is an ongoing effort that is providing useful information to the 
project. 

mpletion of the document scheduled for October 1999. * 
Task 8: Public Interaction -this is an ongoing effort. The second public meeting is scheduled for September 8, 1999. 

Hot Soot Discussion - As a continuation from a request made by the Panel at the last meeting, Dr. Till distributed a 7-page 
handout entitled "Hot Spot Definition and Discussion" that provides a basic definition of a "hot spot" and goes on to further 
clarify some issues discussed at last month's meeting. This will be discussed over the next couple of meetings. Dr. Till 
encouraged the Panel to read through the handout, which also provides a list of references that may be helpful. 

RAC representatives have been researching the issue of hot spots to leam what recommendations other industries or 
agencies have made. There really is no universal definition for a hot spot. As an example, even within EPA, the definition 
vanes. However, for the purposes here, it will be helpful to have a definition that can be used. Hot spots are generally 
defined as urelatively small, localized areas with contamination concentrations in excess of the cleanup standard". It is 
important to note that "averaging" soil concentration data is common practice - both with chemicals and radionudides - 
based on guidance from regulatory agencies. Averaging is a widely-accepted practiced. It is important to remember that 
we are looking at a contaminated area, from which we are exposing a person via different pathways. If we take the 
inhalation pathway as a result of resuspension, for example, that resuspension is coming from all over the site. Dr. Till 
emphasized that one can certainly have a small area or spot within the overall area that exceeds the soil action level, but 
the outcome will still be below the dose limit for an individual. That is due to the fact that this dose is being delivered via a 
large area. Averaging is acceptable and technically defensible - it is possible to have spots that exceed the soil action 
level and still remain below the established overall dose limit. This is an important concept. The Panel may not be in total 
agreement with this concept, but it is an acceptable method. The other part of this issue (discussed at an earlier meeting) 
is the question of how large can a hot spot be? One definition for the size of a hot spot is how large an area can exist 

fore it poses a risk to small children ingesting soil while playing in their own gardens. Background on this subject is 
luded in the handout material, but to summarize, it is important to have a sampling protocol that detects an area of ai ntamination equivalent to a small garden - -2550 m'. Although Dr. Till is not yet recommending this approach, this is 

the information that has been found up to this point. 

Dr. Till then went on to propose the following definition for a hot spot: A hot spot is any sample (or combination of samples) 
taken when following a prescribed sampling protocol that resulfs in a radionuclide soil concentration exceeding the soil 
action level. In other words, if the protocol states that one sample will be taken, sent to the laboratory for analysis, and if it 
were found to exceed the soil action level, then it would be defined as a hot spot. Or, if the protocol states that over a 100 

- -= f? area 6 samples will be taken, then combined, then analyzed - if that result then exceeds the soil action level it would be 
considered a hot spot. Dr. Till added that if a hot spot is found to exist, it should be evaluated to determine if remediation is 
required, and he reiterated that it is reasonable to assume that a hot spot(s) can exist within a defined area and the RSAL 
for the area will still be met. These are very important points, which the Panel may wish to further discuss, and the Panel 
may also wish to establish a factor exceeding the RSAL above which a hot spot must be remediated. Until the RSAL is 
established, these factors cannot be established, but it's not too soon to begin discussing and evaluating what those 
factors might be. 

Panel Discussion 
J o e  Goldfield expressed some confusion and concern regarding sampling protocols; ie.. how can anpne be assured that 
hot spots will be detected in a given area. For example, in a fjoacre site, there may be one sample taken per area - how 
can that approach provide any assurance that hot spots have not been missed? 

Dr. Till and other panel members assured Mr. Goldfield that there are in fact rigorous standards established for 
sampling prutocols and associated data qualify objectives to assure that a valid sampling ratio is established to 
provide adequate coverage. That approach, combined with averaging, should provide a reasonable assurance 
that an area of contamination has been adequately sampled. In addition, Mr. Goldtield was referred to the Drail 
Task 6 Report Sampling Protocols, which described representative sampling prvtocols in detail. In addition, as 
the Task 6 Report continues to evolve, additional information will likely be provided on this subject. The other point 
made by a Panel member is that if is likely that additional, vigorous sampling will take place in the future as plans 
are made and finalized for site uses. Once decisions are made for specific future site land use, and before any 
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construction or development begins, it is likely that extensive sampling will take place to assure that the site is 
indeed safe for the intended use. e Todd Margulies urged Panel members to carefully read the information contained in the Task 6 Report, which provide 

depth information regarding developing a valid, satisfactory soil sampling protocol. Mr Margulies suggested that the Pa 
might wish to consider an additional briefing on this topic to better understand; however, consensus was not reached on 
this suggestion. 

Victor Holm suggested that the basic problem here may be a "distrust" of this type of science vs. a misunderstanding of 
how sampling protocols are developed. To some extent, this type of science is counter-intuitive, particularly if one does not 
have this type of background, and it can be dficult to understand. 

ACTION ITEMS: 
4 
4 

4 

4 

Comments on Task 2 Summary due to Carla Sanda no later than 07/23/99 
Comments to RAC's Responses to Peer Review 8 Panel Comments to the Draft Report Task 6: Sampling 
Protocols am due to Carla Sanda no later than 7/3W99. 
Review definition Ibr "Hot Spots" and come to August meeting prepared to either further discuss or 
approve the definition provided by RAC. 
Panel should come to August meeting prepared to fornulate a reylonse tb Ihe concept of factors involved 
in deciding upon cleanup of a hot spot 

. PUBLIC COMMENT 

' None 

DRAFT TASK 3 REPOm INPUTS 8 ASSUMPTIONS* - Discussion Lead: 
Corporation 
*Copies of presentation materials available by calling Anna Corbett, AIMSI, 303-456-0884 

Jill Weber, Risk Assessment 

a Copies of the Draft Task 3 Report: Inputs & Assumptions were distributed at this evening's meeting. The primary goal 
the Draft Task 3 Report were as follows: 

Ms. Weber than briefly described the following report sections: 

Report the results of the sensitivity analysis that was conducted on the input parameters for RESRAD 
Derive site-specific values or distributions for those parameters determined to be 'sensitive" for the analysis 
Evaluate the scenarios for their applicability to future site land uses at Rocky Flats, and 
Describe all the scenarios selected for use in this pmjed 

Introduction - outlines important parameters and describes-a key difference between the version of RESRAD used in 
the previous analysis vs. the current RESRAD version. The difference lies primarily in the resuspension pathway and 
how that pathway is quantified, which is a primary focus of this study. The approach to resuspension will likely have a 
substantial impad on this analysis, so it is important that this element is clearly understood. 
Sensitivity Analysis - describes the methodology for a sensitivity analysis and goes on to divide the parameters into 3 
groups: sensitive, moderately sensitive, or parameters that did not exhibd sensitivity. This analysis resulted in 5 
sensitive parameters for which site-specific values for distributions will be developed: mean annual wind speed, area of 
contaminated zone, soil to plant transfer factors, distribution coefficient. and mass loading. Parameters with limited 
sensitivity (RESRAD results changed very little) used values that were either used in the previous analysis, or values 
that have been developed for this analysis (in which case full justification is provided). Limited Sensitivity parameters 
are: cover depth, depth of soil mixing layer, indoor dust filtration, irrigation water contamination fraction, and thidvless 
of contaminated zone. For those parameters that were not sensitive, values used in the previous analysis have been 
maintained, with the exception of a few parameters that were changed to reflect site-specific conditions or literature 
values, which indude external gamma shielding factor, initial concentrations of radionudides, and the dose conversion 
factors. Dose conversion factors are included as a non-sensitive parameter since it is now known that plutonium is in 
an insoluble form. As a result, the most recent ICRP values for these factors are presented in this report This section 
also includes a relatively extensive discussion related to the groundwater/drinking water pathway and identifies. 
Uncertainty Distributions - describes the distribution of data, or the site-specific values, that will be used for Task 5 as 
well as an approach that will be taken to calibrate the RESRAD model to help determine the mass loading paramete 

0 
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Ms. Weber then provided additional detail on the 5 sensitive parameters that are covered within the Sensitivity Analysis 
section of the report: 

Distribution Coefficient - describes the partitioning of radionuclides between the solid and liquid phase. This coefficient 
affects the transport of radionuclides in groundwater. Because RAC has agreed in one of the scenarios to indude a 
drinking water pathway from groundwater, this is an important parameter. The distributions were created from the 
literature and indude an extensive discussion. 

2. Soil-to-Plant Transfer Factors - quantifies the portion of contamination in soil that is transferred to plants via root 
uptake. These distributions came from NCRP No. 129 released in January 1999. The median values are the same as 
those in NCRP No. 123, with the addition of some geometric standard deviations. 

3. Area of Contaminated Zone - this is a lengthy section reflecting that contamination at Rocky Flats is highly non- 
homogeneous (>1OOX difference from spot to spot, based upon available soil concentration data). Unfortunately, 
RESRAD is not designed to handle levels of inhomogeneity greater than a factor of 3. Anything larger than a factor of 
3 would require designation of different areas. As a result, RAC has collected all of the available soil concentration 
data measured at Rocky flats and adjusted it so that all the data represent the same depth profile. The information 
gathered here will help to characterize resuspension. 

4. Mass loading - this is just one of several values used to characterize resuspension, but mass loading is difficult to 
quantify. Because of RESRAD's' inability to calculate resuspension for an area with a contamination profile like that at 
Rocky flats, RAC will bypass the resuspension calculation in RESRAD and instead use available site specific data - 
primarily air concentration data and soil contamination measured at Rocky Flats to estimate doses from resuspension. 
The methodology is described in the report, but additional material will continue to be developed. Eventual plans 
include use of an environmental transport model to estimate air concentrations, given the soil conditions and wind 
information. Air concentrations will then be compared to actual measurements. This approach provides calibration of 
the resuspension parameters in the model. The model can be further adapted to reflect a decrease in soil 
concentration due to remediation, or an increase in resuspension due to potential disaster conditions. 

5. Mean annual wind speed - National Climatic Data Centers report that the &year annual average wind speed for the 
Denver area to be 4 m 6'. More detailed data is needed for this study, so five years of wind data (speed, direction, 
stability class) collected fnrm the Rocky Flats meteorological station will be used to estimate resuspension from 
existing ground cover, given air concentration data. This will assist in use of the Gaussian plume method to estimate 
resuspension. 

e final section of the report deals with Scenarios and identifies the seven scenarios that will be used for this project. e cluded is an extensive discussion of breathing rates and soit ingestion - and how those values were derived. It also 

a 

defines drinking water intake as well as fruit, vegetable and grain consumption. 

Panel Discussion 
Joe Goldfeld asked how resuspension could be calwlated when it isn't clear at this time just what the contamination level 
is in the soil under the buildings within the industrial area. Mr. Goldfield expressed concem regarding soils under the 903 
Pad. 

characteristics, vegetation cover, wihd sp&d, etc. Aside from-soil contamination levels, what RAC is really looking 
at is a factor that can be applied that says uif you have 10 units in the soil, you are going to have I unit in the area 
- or if you have I 0 0  units in the soil, you're going to have IO units in the air, as an example? That is the factor 
RAC is looking for, rather than specifcally what the levels may be underneath buildings. Needless to say, those 
factors will a k t  future information and dimtion, but at this time RAC is trying to determine the factor that can be 
applied when those buildings are taken down. The other thing to keep in mind is that there are a lot of good data 
collected over the years at Rocky Flats regarding plutonium concentrations in soil. There is actually far more data 
than can be used for this study. RAC can define a gradient of concentration as a function of distance, and they 
know what it did over time. If measurements of what is in the air at those locations as a function of time can also 
be used, that will help in understanding how much plutonium that was in the soil ended up in the air. That helps to 
derive a factor that can be used. What is missing is the factor that should be applied in the event of some 
catastrophic event; e.g., a fire that bums off all the vegetation. An event ofthat magnitude would result in dramatic 
changes to the resuspension factors. However, RAC is on the right track and will anive at a factor that can be 
used. 

~ - ~~ Dr. Till responded by saying that resuspension is a physical phenomenon that depends upon the site, its 

Victor Holm raised some questions regarding distribution coefficients: We know that the plutonium at Rocky Flats is likely 
insoluble. Therefore, the distribution coefficient is not a measure of the solubility of plutonium in the groundwateE Rather, 

is probably due to mall  particles and colloids moving vertically through the soil and micrufractures. However, he 
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emphasized that this is just a guess on his part. The problem here is that this is likely very sitespecfic, and he wonders 
how confident RAC feels using a number from the literature. 

Ms. Weber responded that the report does include a discussion regarding colloid transport. The problem is 

this point, and in fad there is not even consensus on whether or not colloid transport is actually occurring. R4 B there is not enough available research to accurately quantify colloidal transport. Models are not defined very w 

trying to provide a bounding screening level calculation for the groundwater pathway. The report‘s 
recommendation is that since them is not sufficient data available to make quantitative evaluations regarding 
transport of radionuclides into and through the groundwater at Rocky Flats, RAC is simply trying to evaluate the 
pathway in terms of its potential for dose - and they recognize that there is a potential that the Information 
gathered by the Actinide Migration Panel could be very important for future clarifcation of this issue. 

Joe Goldfield questioned the point that plutonium is insoluble at Rocky Flats - where is‘the data that proves this 
assumption? In addition, is there any data regarding the solubility of plutonium under buildings in the industrial area? 

RAC representatives briefly summarized some points from the literature. In addition, data gathered to date in the 
Actinide Migration studies also seem to support this. One of the best examples of this is data gathered from 
readings made at the Rocky Flats holding ponds. When looking et concentrations of plutonium in water going into 
the ponds versus that going out of the ponds, the concentration drops quite dramatically. This likely means that 
whatever was in the water going into the pond has dropped out or “fallen our, which is an indication that it is 
insoluble. There is also very clear evidence from studies focusing on plutonium concentrations under the 903 Pad 
that also support the conclusion that the plutonium is insoluble. 

Dave Shelton, Kaiser-Hill, interjected that the question posed by Mr. Goldfield regarding data gathered from 
underneath the industrial area buildings is a good point. That is an area where there is not a lot of data at this 
point. In fact, in discusaons with the Actinide Migration Panel these questions are being discussed. The under- 
building issue will be coming up in the analysis over the next few years as acxess becomes available. No doubt, 
questions do exist partjwlady regarding areas where liquid materials may have leaked into the soil and what will 
happen over time in those areas. 

Brady Wlson, RFCAB, also provided information gathered from work done by Los Alamos and offered to provide 
additional details to Mr. Goldfield either at a break or at the end of the meeting. 

Mr. Goldfield continued by saying that it seems obvious to him that we have no “real” information regarding the solubility 
plutonium in the ground, and it is not right to draw conclusions with the lack of information. Workers have told him that 
some serious spills of plutonium solutions OcCulTed in production buildings, which they believed ended up in the ground. 
We have no data to indicate that plutonium is not in a soluble form within the ground under these buildings. 

Dr. Till stated emphatically that he does not agree with this opinion. Although this may have some validity when 
talking about contamination under a building. In fact, when additional infomation is gathered regarding this 
situation, officials may need to recalculate RSALs based upon what is learned. However, based on the plutonium 
that is in soil around the site at this time - which is basically the focus of this projecf - he will stand behind the 
assumption that plutonium is in an insoluble form, and researchers will continue to look for data to support this 
assumption. 

Victor Holm interjected some key points: 4 in fact, the plutonium is soluble, the inhalation dose will decrease while 
the soil level would increase. The most conservative way to approach this may be to assume it is insoluble. 

Cada Sanda reminded Mr. Goldfield and the Panel of an earlier presentation made by Dr. Helen Grvgan regarding 
this subjecf along with the extensive bibliography that she provided on this subject that pointed to plutonium being 
in an insoluble hnn. Bibliography on this subject is also included in the Task 2 report. 

Mary Harlow also brought up the issue of what might happen under anoxic conditions and would urge that water 
sampling take place as well. 

d 

Mr. Goldfield added that he believes the Panel is entitled to calculations that reflects the dflerence befween a soil action 
level assuming soluble plutonium versus insoluble plutonium and lefting the Panel then judge which way it should be 
approached. 

Neither the Panel nor the technical contractor agreed with this suggestion. Dr. Till added that it is just not that 

more than simply changing a number. 
simple - perhaps if there were sutTicient time ancYor funds available, it may be possible. However, this 
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Hank Stovall added that from infomation gathered to date, as well as discussions from the Actinide Migration 
Panel's efforts, he supports the conclusions of technical experts; i. e., that the plutonium at Rocky Flats is largely in 
an insoluble form, at least in the areas we are concerned with for this study. Although Mr. Stovall respected the 
ability of individual Panel members to disagree, it is not immediately apparent that we should allot additional 
agenda time to this subject or use additional contractor resources to debate plutonium solubility vs. insolubility. 

Rick Roberts raised the following two questions: 
In deriving action levels, or similarly something called preliminary remediation goals under CERCIA, one calculates a 
generic soil level that provides a particular radiation dose. All the factors are entered into the calculation, which results in a 
generic number that can be used at a number of different sites. That is really the value in calculating an action level or 
arriving at a preliminary remediation goal - it then allows one to go to a number of different sites. Mr. Roberts asked if 
RAC could explain why actual soil concentrations are being used in the model, because he is not sure if the resulting 
number could then be applied to a number of different sites at Rocky Flats. 

Dr. Till responded that if one looks at the soil concentration profiles provided in Figure 4 of the report, you see that 
what they came up with retled the concentrations of plutonium in soil as a function of time and location. That is 
real data. You know that is a function of time. Then, if one has air concentrations - concentrations of plutonium in 
air at those same locations, one can derive a mass loading - a resuspension factor, theoretically. That is the 
purpose of these numbers - to derive that resuspension factor. It will take into account things like vegetation m e r  
at the site, winds over the years, etc. Now, why isn't that factor alone enough, since that is theoretically a "mass 
loading"? The thing that is missing is the fact that it doesn't take into account an event something like if all 
vegetation cover is removed (perhaps a fire bumed off all the grass) - how long that land would remain barren? 
Therefore, conditions have changed, which means that some type of modifying factor must be added to take into 
account that resuspension could go up. That's really the only purpose for those soil concentrations. The other 
part of the mod ing  factor rests with the rancher scenario: what if a field is totally plowed up? There will be a 
distribution for the modifying factor. 

Mr. Roberts added that he was still confused as to how data gathered at the 903 pad would be valid at other locations at 
the site. 

Dr. Till questioned why the resuspension factor would be any different between locations at the site - the "factor", 
not the amount. The output of this analysis will be a generic adion level number that can be used across the site. 
Part of the information on this approach is in this report, with the final pieces being discussed in the upcoming Task e 5 Report. 

Mr. Robert's second question had to do with dose limits used to derive action levels. what will the radiation dose limit be 
to derive the action level? 

Mr. Roberts asked for a bit more damcation: Is RAC still looking at 15 mR to be the most appropriate exposure scenario, 
looking at a hypothetical future resident, and then comparing the two? 

basicalty the approach they would take, but this will be further explained. It is likely that they 

Dr. Till responded that there doesn't appear to be any choice on this: it will be 15 and 85. 

Dr. Till said that 
will take the same approach-as used Wore, or the most conservative approach, depending upon the Panel's- = 

recommendation. 

Panel Discussion 

Victor Holm reflected that he believed that RAC should lay out all the options, with the Panel making the final 
recommendations as to the scenarios and levels that should be used. 

LeRoy Moore requested clarifcatiofi regarbing Mr. Roberts questions: If RAC is going to amve at simply a number to use 
in a formula as it applies to the resuspension factor, why is A necessary to use site-specific data to determine that number 
when there is data from 7 0 0  different locations at the site. These sites are very non-uniform in terms of contamination 
levels. 

Or. Till asked Dr. Ahore whether or not he would agree that it might be better to anive at a number specitic to 
Rocky Flats, as opposed to a generic number developed for some other site that may applipble to this site? Dr. 
Moore responded affirmatively. Dr. Till then said that this is exactly what they are trying to do, and this approach 
provides a means to do this, which should be defensible. The modifying factor is more dficult and will likely 
require a different approach. 
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J Action Item: Comments on the Task 3 Report are due to Carla Sanda for transmittal to RAC no later than 
COB July 30,1999 

MID-POINT PROJECT REVIEW - Discussion Lead: Mary Harlow, Co-Chair 

Ms. Harlow reflected that at the last meeting she had asked the Panel to review input received from the Peer Review Team 
on the Task 6 Report, as well as feedback received on the Task 2 Report to determine if the Panel felt comfortable with the 
progress of the study. LeRoy Moore responded that he believed the project was proceeding well, that generally RAC is 
doing a good job, and that he appreciates both the regular panel meetings as well as the premeeting technical sessions. 
As he has indicated to RAC already, he was not entirely happy with the Task 6: Soil Sampling Draft Report, but in general 
he believes that the work is progressing well. There were no additional comments from the Panel, and Ms. Harlow 
congratulated RAC on a job well done. 

OTHER TOPICS 

Bt-ady Wilson, RFCAB, said that he would stay after the meeting to further discuss plutonium solubility issues. Mr. Wilson 
added that he has considerable information on this subject that he is willing to share. 

Mary Harlow asked for volunteers to serve as the "Editorial Board" to review Peer Review Comments to the Draft Task 6 
Report: Soil Sampling. Dean Heil and Todd Margulies agreed serve in this capacity. Their comments are due to Carla 
Sanda no later than COB July 30,1999. 

FUTURE AGENDA ITEMS 

Hot Spots - Definition and Hot Spot Cleanup 

IMPORTANT ACTION ITEMS: 

1. Panel feedbacklcomments to Task 2 General Summary due to Carla Sanda by COB 07/23/99 
2. Panel feedbacklcomments to Task 3 Draft Report due to Carla Sanda by COB 07/30/99 
3. Comments to RAC responses to Peer Review Comments on Task 6 due to Carla Sanda by COB 07/30/99 
4. Definition of Hot Spots and the concept of the factors involved 

In deciding the clean up of a hot spot - thinklreview for discussion at August Meeting 

Input may be emailed to Carla at: candftrvl@hsn.com or faxed to her attention at: 303-456-0858 

MEETING WAS ADJOURNED AT 650P.M. 

Upcoming Meetings 8 Activities 

All future meetings will be held from 4 - 7 p.m. at the Bmondield C i  Building, One Descombes Dr., Broanfield, CO - Zang's Spur& 

Workshop to discuss Radiation Detection & Instrumentation: August 12,1999 - 12:30 - 3:30 p.m. 
Broomfield City Building, Zang's Spur/Bal Swan Conference Rooms 

(No Technical Briefing session will be held August 12 to provide time for the above vmkshop.) 

SHan conference Rooms, on the folluvving dates August 12, September 9, October 14, Navember 11 

NO772 The previousty4ected Steering Committee, made up ob: Mary Hailow, Hank Sovall. Leroy Moore and Lisa M o d  routinely meets each 
Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend this meethg. To confirm meethg date, time and 

place, please contad either May Harlow or Hank Stovall. 
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Radionuclide Soil Action Level Oversight Panel 

memorandum 
TO: RSALOP Members 

FROM: Hank StovaWMary Harlow Co-chairs 

SUJBECT: Letters to be discussed at July 8,  1999 RSALOP Meeting 

DATE: July 6, 1999 

We would like to provide panel members with some background information on the 
documents that you are being faxed or mailed to you depending on your circumstances 
by AIMSI. Please read all the materials and be prepared to discuss them at our July 8, 
1999 panel meeting. 

June 16 letter from Jeremy Karpatkin: This letter was written and addressed separately 
to each of the Co-chairs. It is a follow-up to a meeting held prior to the Panel meeting 
on June 10, 1999. The Department of Energy requested that the cochairs meet to 
discuss the review process and to discuss issues related to communication. 

DRAFT Letter. The Draft letter is a response to Jeremy’s letter jointly prepared by Co- 
Chairs, Hank Stovall and Mary Harlow. Please review and provide comments at the 
Panelmeeting: - - = - ~ ~ 

~ ~- - _  - _  _ _  _.  ~ 

- _ ~  
~~ 

= -- - 

June 22, 1999 Letter from John Till addressed to the Co-chairs. This is a response to 
Jeremy Karpatkin’s June 16 letter, 

June 18, 1999 letter from Jessie Roberson sianed by Joe Leaare. This is a response 
letter to the update letter forwarded to Ms. Roberson related to the progress of the SAL 
review. 

. 

June 27. 1999 e-mail from Leroy Moore related to the Peer Reviewer comments on Task 
- 6. This letter is a result of the request made at the last Panel meeting for Panel members 
to review the Peer Reviewer‘s comments on this task and to provide written response on 
areas that members find for concern. 

Julv 2, 1999 letter from Jeremy Kamatkin. This is the latest round of questions from the 
Department of Energy to RAC. 

0 



DepattTnent of Enexgy 

Mickay Harlow 
City of Wcstminstat 
4800 Wcst 92"'1A~tnuc 
Wcstminster, CO 80030 

Dear w: t k P  y, 

99-DOE-00033 

Thank you for t&ng th0 time to meet witla mc aiid other slte r~presentativw Juiic 10, 
1999, to discuss communications and othct issusr relaiing 16 tho indcpcndcnt rcvlow of 
the Soil Action Levels. 1 am glnd we had rul opportunity to discuss some of our concerns. 

I was plesed to liear from you that tho Radfonuolkh $011 Action Lava1 (RSAL) 
Oversight Panel (OF) does indeed plm to havo dre Risk A8Segsmcnt Corporation (RAC) 
roviaw the inputs, pUYnMetctS and assumptions of tha agency scenarios 06 ldd out In Task 
3 of the Rcqwst for Proposal for thls projcct. As we dscuesad, this has bccn a point of 
somo caiifusfon over che last several wcekks. Your cornmllmcnt to ensuring that thh  is 
pair of tho RAC project is p.Vtlculnrly rowbring in light of RAC's rcspdnse LO this 
question, distributed at thc lune 10, 1999, RSALOP meeting (SCO onclosure), 

We also discussed the current procuss the Rocky Flak Environmentd Tcchhology Site 
(Sitc) use3 for asking qiicstions of ihc RAC ond of the RSAt OP, You exprosscd 
coriccrn that the current prOCeS6 of posing wllttcn qud.Hms may be cuinb~r8oi~~c. and - 
perhaps could be cxpcdlted by making bettwuso of h c k h n t c d  r d e w  s&sio\is nnd lhc 
public meetings. We will endeavor to taka advantap of lhese  session.^ inorc, a d  wc 
appreciate your willingness to allow site tcchiicsl ataff to speak and ask questions during 
thtsc sessions. I 

1 expressed to you the Site's need to &thin inotr, end iiiore ddrrilcd Infomation from tlic 
Tu\d to llelp US understand why and how thuy are reaching their conclusions. At the ond 
of his process the Rocky Plats CIeanup Agreeimnt Parties (amorlg Lh8m DOE) will need 
10 seriously evaluotc the work of the RAC and tho Rdionuclide Sol1 Action Lcvcl 
Oversight Panel bcforc making any moditicatlond to the RSALs. In order IO take actions 
on thc work of the RAC, DOE will need to know In some dcptlr on whai technical bask 
tlic ILZC is making its rccommendationa. This 16 especially thc casc whom tho RAC is 
choosing to go beyond Environmental Protectton Agency or CERCLA g\\idthct, DOE is 
eorlccmed lhut this levcl of docurnenlalion ha4 thus fer not becn forthcoming. 

- - _ _ _  - _ _  



Ms. Harlow 
99-00033 
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Further, I do not bellcve that the responses to our written questions have provided this 
kind of ncccssary cechntcul information, 

You said you would get back to us about tho best way to cxpcditc thc provklon of this 
kiiid of I n f o r n i n t h  Ohviouuly, there we many different ways to ansurc that our nccd In 
this orco is met, and we look forward to dlscusslng thh with you Alnficr to work thls oiit. 
Of cowe,  we wou13 WC~COJAC iiivolviiig tho RAC in this conversation as you see f i t ,  

9 .  

Thanks again for meeting with us and for your ongofng work in ihls area. If you have 
any questions, or need additional assfstmco pleaw eonid me at 303-966-8392. 

Enclosu rc 

Slncetely, 

7- Jeremy Knrpatkin 

' I  . cc w/o Enclosure: 
R. McCnlIisttr, El, RETO 
D, Sheltan, K-H 

L. Brooks, K-H 
R, Robens, SSOC 

I. Cod, K-H 



Responses to Peael Comrneers ora RSAL Task 2 Report 

e 

Wc wfli da t h i s  

Offri\a impacts and how thoy a u l d  or should be coorf&aj in sdst in~ 3 d e l  a b  n& d h d .  Thls lo 
p n  of the scope of work The goal of\hc pr&t is to prottct pe+lc who ma?* In tho m r  or d i w  futuro 
come Idto conract with a site w k e  mdiaruclidm t o n r d n a t e  \ha soil at k l s  above background ottd to 
a h  look a[ offsite inrpaots. 

- - I  



Radionuclide Soil Action Level Oversight Panel 

July 8, 1999 

Jeremy Karpatkin, Director 
Office of Communications 
U. S. Department of Energy - Rocky Flats Field Office 
PO Box 928 
Golden, CO 80402 

RE: RESPONSE TO YOUR JUNE 7 6,1999 LElTER #99-DOE-00033 

Dear Jeremy: 

We have received and reviewed your letter dated June 16, 1999 in regard to our recent meeting 
with you on June I O ,  1999 scheduled to discuss communications and other issues relating to the 
independent review of the radionuclide soil action levels (RSALs). Frankly, we are concerned about 
some of the issues that you raise in the letter. It appears by your statements that you are taking a 
position that could discredit and undermine the study and its purpose and importance to this 
community. We sincerely believed that the Department of Energy (DOE) would stand by its 
commitment to not interfere with the review process and would withhold judgement until the final 
report was issued. 

The Risk Assessment Corporation (RAC) was chosen to provide this important review because of= - - - - = 

their knowledge, experience and professionalism. To question RAC’s technical expertise at this 
point in the study is premature and unwarranted. RAC has been forthcoming in providing detailed 
replies to every question that the Depqrtment of Energy has forwarded to them. 

Dr. John Till, RAC, has stated publicly that RAC will not change the majority of the input parameters 
that the DO€ chose for the RESRAD model. RAC determined that changes to these parameters 
would have little effect on the model results. RAC’s attention is and will be primarily focused on 
those parameters that may significantly affect the model outcome. These parameters are the very 
site-specific parameters that CERCIA guidance does not take into consideration and are the ones 
that this community is most concerned about. 

- - 

The reply from RAC to the questions related to the interim RSALs and review of development and 
input that you attached to your review clearly state: “RAC will use the scenarios, along with four 
additional scenarios that RAC developed, and will provide commentary on some of the parameters, 
models and approaches that were used in setting the original RSALs as they pertain to 
implementing RAC’s approach. They do not intend to critique every element of the previous RSAL 
calculations but to explain where there are differences and to justify choosing one method above 
another.” This reply seems to cover your concerns adequately, 



Jeremy Karpatkin 

Page 2 
July 8, 1999 

We understand that this is the first time that a citizen group has been afforded the opportunity to 
review an interim standard that has been accepted by the Department of Energy, and we sense 
your anxiety over the process. Be assured that RAC and the RSALOP are aware of the 
commitment to the scope of work. 

We would appreciate your support for the review process and request that you withhold public 
judgement statements until the final report is issued. We are confident that it will meet both the 
boards and DOE expectations. Please continue to participate in the public process whenever 
possible. Setting up special meetings with DOE and RAC staff would set a precedent and would 
require that this opportunrty be afforded to other regulators or community members upon request. 
In order to keep an open process without undue influence from any entity we believe the current 
process is more than adequate for addressing regulator and public concerns. 

Sincerely, 

Hank Stovall, RSALOP Co-Chair e 
cc: 
DOE-RFFO Kaiser-Hill RSALOP Members 
R. McCallister L. Brooks 
Jessie Roberson J. Corsi 

Mary Harlow, RSALOP Co-Chair 

. 
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Junc 22, 1993 

Ms. Mary Hnrlow and MI.. llank Stoval 
Co-Chairmen, Radionuclide Soil Acliou Lcvel Ovcrsight Panel 
c/o Anna Corbcrr 
AlMST 
5460 Ward Rd. 
Suite 370 
Arv:idn, CO 80002 

Dear Mary and Hank: 

Mr. Jeremy Karpatkin of Thc Depiirtiiiciit of Energy (DOE). The second paragraph of his 
icttcr leavcs 11s at n loss as LO how 10 lxttcr providc documentntion for verifying and 
undersraldlng thc work we arc conduciiiig. Most importantly, the suggestion thm wc 
have ”not becn rorrhcoming” with information srrikcs a t  the hcart of  our integrity as 
scientists, as n rcspccted rcscarch orgnnization, and as individunls. Wc are frustratcd 
about what clse we coulcl have provided at this point in our work lhat would makc the 
approach i1101-e clcar. Thin Icttcr certainly brings inro qucslion ~hc  independcnce we hnvc 
b&n assured in condricting this projcct and thrll is wrilten inlo the contract we signed. 

and am ccrrnin ihat wc art: Tull‘illing our coiimitments. It is important that everyone 
understand that wc have not yet conipletcd our iinalysis i+iid indccd nrc still working oiit 
solne of the rtetnils OF our incchods. This point has bccn stressed at cvery meeiing. There 
will bc some elcmcnts of our methods thnt will nor bc documeiircd until we subinit the 
Task 5 report in Septcinber becnhsc they requirc cxtcnsivc data analysis and time 
commitincnts. We arc docwncriting the assunipiions we arc making so thcy can be 

an iinportanr eleiiient of good scimcc. 
With regard to DOE’S questioning our evaluation of their proposed parmercrs 

and assumptiom, VIC are i n c l u d i n ~  DOE’S lhrce scenarios in our calculation along with 
four additionul scenarios we proposed and [hat were approved by thc panel. We havc 
conducted a sensitivity analysis 01; tlic parainctcrs used in thc calculation and identified 
those that arc iinporlunt niid those that arc no1 sensitive to Lhe nmlysis. For thosg 
pqramctcrs thnl iirc not serisilivc lo the calculatioii, we do not recoinmend changing thc 
p r a i i i e k r  values nor will we spcnd cfTor\ defending ihc value choscii. This would bc B 

iiccdlcss w a s t ~  of ~~esnurcc~. This h r ~ <  bwil discussed wit]) the panel scvcra] times. For 
pararricters tn wliich the ii~odcl is sensitive, wc inrcnd LO change the valac to either. a 
clistril~ulion of values 01’ n site-spccific va l \~c .  Wc will include doculnentalion about the 
revised valuca. Soiiic of this i~~fonliation hiU illready becn provided i n  our selectioll of 
foour new scencwios. I mi iiot sure  OW LO innkc this point any inore clcu. 

We arc ertreincly discouraged arid distrenscd with thc coniments of June 16 by 

T havc carefully rcviewcd our proposnl and tiif rcporki wc hove subrnirtcd thus Tar 

- - 

verified indepcr~dcntly by pccr reviewcrs ari-d ohers who ]nay wish t o  check them. This is - ~ - ~ ~ - - _ _  ---- 



It is ~ c r y  iqjorlai\r IO strcss that we have nlw;\ys interrdcd LO “go beyond 
Ellvironlne,iltal Protection Agciicy or CERCLA guidancc.” I do n o ~  bclievt! that guidance 
r,=strjcts agcncias frorn applying bcllcr scicnce and sile-specific daLa when they arc 
available, ~ 0 1 . c  iqmrt ;u i l ly ,  we wcre askcd to indepc~iden[’ly calculate soil action levels 
and this 1nhdntc rcquircs us to upply the besr meLhods and informatian we can providc 
wirhin thc liriiits of liuclget arld tinic. This is exactly what we ilcc dong. 

takcil an ndversarial rolc in this III-OCCSS ~atllci’ than all Rctivc parlncr in fostering its 
succcss. 1 still believe ihnt the approach we arc following will become a model for other 
sites and thnt therc ut: iiiaiiy lcssons bcing lenrncd fim-i i t ,  This projcct is by far Lhc inosL 
challeiiging WQ have evcr undcrtakeil. Trying to develop and apply good technical 
methods and work with a vcry thoughtful, intelligent and engaged panel is n significant 
undcrtakirrg. We will continue to do our bcst 10 work with you, thc panel, and DOE to 
make i t  something we can be proud or in  the end. 

Fini\lly, J nirr very disappointed that the Dcparlmmt of Energy seems to have 

Sinccrel y, 

e Copy to; Ovcrsigtit panel, DOE 

, 



Department of Energy 

Mickey Harlow 
City of Westminster 
4800 West 92"" Avenue 
Westminster, CO 80030 

Dear Ms. Harlow: 

ROCKY FLATS FIELD OFFICE 
P.O.0oX 928 

GOLDEN. COLORADO 80402-0928 

99-DOE-00035 

Thanks for your letter of April 27, 1999, updating me on the status of the Radionuclide 
Soil Action Level Oversight Panel (RSAL) independent review. 

I am pleased that the RSAL oversight panel (OP) and the Risk Assessment Corporation 
(RAC) are making steady progress on the review, and I share your goal of ensuring that 
the Rocky Flats Environmental Technology Site (Site) RSALs are protective of public 
health and the environment. 

I appreciate the efforts by the RSAL OP to allow time for agency representatives to ask 
technical questions priorto and during the regular monthly sessions with the RSAL OP 
and the RAC. The RSAL OP is to be congratulated for your efforts to keep this project 

. .  

e 
- on track and to maintain an open, public process. 

- 
~ - - - - -  _ _  - ~ _  

- - - -  - _  - -  - 

I understand that at a meeting with some Site staff June 10, 1999, you expressed concern 
that the Department of Energy's (DOE) practice of submitting written questions after 
each RSAL OP meeting is becoming,burdensome. DOE will try to make better use of the 
technical work sessions and the public meetings to raise our questions and issues. 

However, it is important to DOE to place our questions in writing and to receive written 
responses for our own records. DOE needs to understand in detail what RAC is 
recommending, the technical basis for these recommendations, and why RAC believes 
that its approach is superior to that of the Rocky Flats Cleanup Agreement parties. This 
kind of information is not easily forthcoming except through written questions and 
receipt of written documentation and responses. When the RSAL review process is 
complete, the DOE staff will carefully review the recommendations of RAC and of the 
RSAL OP. That review will need to be based not on oral recollection or handwritten 
notes, but on a more formal record of written questions and answers. e 



From: LeRoy Moore <lerovmoore@earthlink.net> - 
To: candftrvl@msn.com <candftrvl@msn.com> 0 Date: Monday, June 28,1999 11 :26 AM 
Subject: Peer Review of Task 6 

Page 1 o f2  

Carla: Here are comments - at last - to be passed on the RAC re. the 
peer reviews of Task 6. 

Thanks, LeRoy 

To: RAC 
From: LeRoy Moore 
Re: Peer Review comments on Task 6 

In my own earlier comment on the Draft Report on Task 6 I stated that RAC 

instead given an overal survey of what is involved in sampling. Not 
surprisingly, some of the peer reviewers point to the same problem. 

Reviewer A points both to this general problem as well as to "really 
difficult issues of developing a soil sampling protocol" (p. I) that are 
not adequately covered in the Draft Report. Most of the points raised here 
came up in the open discussion at the last meeting between RAC and the 
RSALOP. I trust these points will be adequately addressed in a subsequent 
draft RAC needs also to respond to the detailed comments made by this 
reviewer. 

had not really provided sampling protocols as expected from the RFP but had 

Some of the same confusion about whether RAC is actually proposing 
- protocols appears in Reviewer B's-remarks. This reviewer homes in (p. - 3) 

on RAC's Section 2.6, asking that it be clarified and expanded. I'm 
grateful for the reviewer calling to my attention how 2.6 indeed seems to 
suggest that the present RFETS soil. sampling program may "provide the 
supporting framework required to develop" protocols for the RSALs. Indeed, 
but the problem is that no protocol has been developed by RFETS and this is 
precisely the detail we need from RAC. So RAC needs to be respond to this 
reviewer by nailiung down a recommended protocol, whether or not it is 
based on existing procedures at RFETS. If it is so based, how and when, 
for RSAL purposes, is the shift made from one of the RFETS methods to 
another? Also, this revierer's says RAC 3.9 (reviewer's p. 5) needs 
eleaboration; I'd say it also needs to be turned into an actual 
recommendation. 

- _  

- - 
~ - -  - _  ~ - 

Reviewer C's opening comment may miss the public's concern when it suggests 
that ample samples may already have been taken. The remarks asking RAC to 
explain the need for sampling in the Executive Summary and Intro. are 
nevertheless valuable. Also, I like the wisdom of para. 2 under General 

7/5/99 
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, 

Comments. 

Reviewer D raises the question about RSALs and groundwater. Perhaps RSALOP 
and RAC need to discuss this issue. I thought RAC was taking account of 
groundwater particularly because it was excluded from the original RESRAD 
calculations. What relevance would this have for soil sampling? 
Reviewer's second point, called one of "terminology," seems, if I 
understand it correctly, to go to the issue of the relation between hot 
spots and averages for RSALs -- or concentration vs. distribution -- a 
point already otherwise singled out for more attention. Maybe new 
terminology would help clarify precisely what is being discussed. 
Reviewer's specific point 10 is helpful and again raises an issue already 
brought up in our open discussion with RAC. The reviewer underscores the 
need to distinguish RSAL sampling for phases (is this the best word) - 
characterization for possible remediation, verification of remediation, and 
future sampling for site stewardship (with the possibility of improved 
remediation based on improved technology andlor recognized need). 

Reviewer E again raises the issue of whether RAC is providing general 
comments or protocols for Rocky Ftats RSALs. Specific comments of this 
reviewer should help RAc sharpen the use of language in its report. I do 
not understand the issue raised in the reviewer's point 6, since it does 
not seem to me that RAC is revisiting the established dose level in Section 
3.2 of the Draft Report. What am I missing? Section 3.2 does raise an 
issue that needs to be solved. The reviewer's comment doesn't help solve 
it. 

That's is for now. --- 
LeRoy Moore, Ph.D. 
Rocky Mountain Peace and Justice Center 
P. 0. Box 1156, Boulder, Colorado 80306-1 156 USA- 
Phone 303-444-6981; FAX 303-444-6523 
E-mail address: leroymoore@ea rthlin k. net 

_ _  - -  ._ 

? 

~ ' 7/5/99 
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KIh'KOS WESTMINSTER, 

Mickey Hdrlow 
Cjty of Westminster 
4800 Wasr 92Dd Avenue 
Wcstidnutbr, CO 80030 

Dmr tvmwhm 

Department of Energy 

ROCKY FIATS ClnD OFPICE 
P,O. Box sa 

&OLDEN, COLORADO Bo402492B 

JUL 0 2 1999 99-DOE00044 

Encloscd arc qucstions kvcloped by thc Rocky Flats Euvironmental Tcohnolory Site (Sib) 
kclinlcnl staff in rcsponsb to the Radionuclidc Soil Actiun Levcl (RSAL) Oversight Pawl (OP) 
public meeting J i m  10, 1999, thcTechnica1 Rcview session June 10, 1999, and overull to the 
Draft Task 6 report on Sampling Protocols. 

Somo of these issues wcrc discussed at the Tcchnlcal Review session prior lo the Junc 10,1999, 
RSAL OP meeting. They are cncloscd bccausc thee was not adcquak Lime to discuss hcse 
jssucs thofoaughly% the 'hchnical Revkw session and bccause Lhd Site nvds  a mort formal 
writtcn response. 

Qucstjon 1 rcfcrs io Risk Assessment Corparslrioils (RACs) analysis 'and rccommendeti~ns for 
applying the MARSSM methodology to soil rcmcdiations. Although the Sib h ~ 5  cxpcrienco 
a1)plylng this methodology to building clean ups, we are sdll cxplorlng whethcz tlic MARSSW 
rncthodology GOUM be applicd to soil rcniedlndons imd, if so, what are tho inost optimal ways lo 
use this melhodology for Bnvironmental Rcbroration work, 'J3i.s rnakcs Qc RAC 

currentIy conttllncd in-thhe Draft Task 6 i'aport. In thc event h t  RSAL OP and the RAC 
bclicvt ihoc the questions posed here go bcyond the scope of rhc RAC rcvicw, do not inteqre 
this leilw as diraction to add new scope to your study. Sjmply indicatc that a~wcr ing  these 
qucstions goes beyond your scope, . 

I hope it is slill t i d y  for RAC to coniddcr theso issues in the Task 6 report, Thc ininutcs from 
0)o June IO, 1999, meeting are un~lezir on the precise pal11 forward for Task 6. Although thc 
minutcs slatc that comments will only be ucccpled until June 18,1999, the miwlcs lsltcr atatc 
that RAC will cohtinoe to work on this rcpart arid then rclcase lhc ' h k  6 report by OcIobey 8, 
1999, The miniitcs do not make clcw if future revisions of the Task 6 repoit will be subjcct to 
agency and public comment prior to October 8,1999, Any clzlrifi~ation yon can providc on ihc 
noxt Sbpb on thc Task 6 Report would be helpful. 

- - ~ - rccomrncndations, for US, quite dmcly, Questions 1 and 2 nsk the RAC for grcatar dotail lhan is 

~- ._ - - _ _  - ._ 

. 

I also wanted LO rcvisit on issue that the Site slddrcsscd in a previous qucstion. In corrcspondcnce 
Jnrcd Muy 28, 1999, the RSM, OP piwidcd to tho Dcpartrnem of Energy (DOE) ~rsponses 10 
queslions h c d  April 22, 1999. The first qucstion dcdt with developing scenarios and RAC's 
proposcd use of thase scenarios. It is clear from the responlo that DOE'S qucstion was not 

.... ._ 
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suFfic1cntly clcsr, Thc RAC explained wcll how it will use cach scenario to develop a proposed 
sol1 action Icvcl for that specific scenario, The DOE'S qucstion was how csch of lhcsc scenario- 
spccific RSALs will contributc to an overall recommenddon from RAC to the RSAI, OP for an 
ovcrall SI@ RSAL, 

For oxample, thc agcncics compared a scmuiu of instihltiond cbntrol failure (a hypothetical 
future resident) at 85 mrcin to a sccnarid of anticjpatcd fuurc use at 15 mrcm and chosc the inorc 
conscrvntivc of the two LW thc scenario that detcimintd the soil action lcvtl, Thc DOE'S basic 
qucstion is how the scenario-specific RSALs dcvclopcd by RAC will bc used lo dcterminc the 
final RSAL- IE U C  dpes riot know at this l i n ~  the answer to this question. can RAC provide LO 
DOE in which Task Report this recommendation will bc contahd? (Rcvitwing the RAC 
woi*kpl&n, It is not clear in which T s k  Rcport this ~ S S U C  will bc ilddresscd.) Obviously, RAC 
need not be bound by thc mihods used by the agencies In 1996. Our question at this timc is 
simply when to r3xpcrt -- and in what Task number -I this issuc will be ddrcssed, 

Thank you again for your ongolug work in this arm. 

Sincerely, 
1 

Enclosure 

cc WEl~Closurc: 
~ . P, Bnbnr, BM-64, HQ 

l?, Lockhart, CPM, RFFO- - 
J.Rarnpc, CPM. RFFO 
R, McCalIistcr, EU, RFFO 
D. Shelton, K-M 
J, Qbrsi, K-H I 

L,BmOks, K-H 
R. Roberts, SSOC 

/ Icn?rny Karpatkln 
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1. Thc DOE rind [tic I<aiser-Mill Teaill do not understand RAC’s recomlncndntion 011 
apply irlg M AKSSIM to lhc radionuclidc soil iIclioI1 k v d  study. T ~ c  .?l>proac.h, :IS 
recoinincndcd, SCCIIIS appropriate for r\ final slatus survcy of surfacc soils; Ilowever. 
thc Task G Report clues not explain clearly how RAC would apply the final status 
survey rcciuircrnenls from MARSSlM 10 Lllc charactcriznrion and rcincdiation of 
s i i 1 - k ~ ~  soils and to subsurhtcc soils. Plcuc dabora?rc on the recoInmendation in the 
final report for Task G: Sariipliiig Yrolocols to arfdrcss how thc final status survcy 
rcquirenients in  M ARSSlM would apply to the charactcrization and rcmediation of 
surface soils and to subsuiface soils, as well 3s why RAC believes this approach is 
prcfccrable to tlic approach t,?ken by the RFCA Parties. 

2. Tlic Task G report uses Llic parainetcrs of “Arcn of Contaminated Zonc,” “Initial 
Conccntrations 01 RadiorlucIides.” “Mass l,oading,” and “Shape Factor” based on 
ttctual soil concerltrations, While DOE is a strong advocale of using site specific data 
to the extcnt possible, using site specific infoimation for thesc input  factors is a 
dcpaiturc f r m  how acliorl levels arc usually dcveloped for cleanup sitcs. Actioii 
levels arc developcd so that they can bc applied to many different clcaiiup sites 
without nccdmg to bc rccalculatcd. I f  actual soil concentralions are uscrl, i t  seems 
that a unique action level would necd to be calculated for cadi cleanup site. Plcxie 
clarify why KAC bclicves thnt their approach is preferilbIc to the appimch lake11 by 
the RFCA Parties i n  dcvelopii~g action Icvels. 

I 

. 
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HOT SPOT DEFINITION AND DISCUSSION 

For the Radionuclide Soil Action Level Oversight Panel Meeting 

July 8,1999 

The following information is provided to the Radionuclide Soil Action Level Oversight Panel 
(RSALOP) for use in their discussions concerning “hot spots.” The reference from which the 
material was obtained is provided first, then the relevant contents of the report are provided as 
indented text. RAC has attempted to provide the reference text under the four hot spot topics for 
discussion identified by the RSALOP. However , in some instances, the discussion under one 
topic may also be applicable to other topics. 

Definition of a “hot spot?” 

Petts J. , T. Caimey, and M. Smith. 1997. Risk-Based Contaminated Land Investigation and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 
471-96608-8. 

A hot spot may be regarded as either an area of contamination within an otherwise 
uncontaminated site, or as greater contamination within a site that is generally 
contaminated. It might also be defined as an area with contamination above a guideline 
value. 

U.S. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
I I Standards - Volume I :  Soils and Solid Media. EPA 230102-89-042. Office of Policy, 

Planning, and Evaluation. Washington, D.C. 

The term hot spot is used frequently in discussions regarding the sampling of hazardous 
waste sites, yet there is no universal definition of what constitutes a hot spot.. .Hot spots 
are generally small relative to the area being sampled. The hot spot must either be 
considered a volume defined by the projection of the surface area through the soil zone 
that will be sampled or a discrete horizon within the soil zone that will be sampled. When 
a sample is taken and the concentration of a chemical exceeds the cleanup standard for 
that chemical, it is concluded that the sampling position in the field was located within a 
hot spot. 

~ - _ - -  .~ - _  -- ~- = - -- - - _  - - _  ~ - .~ -. - - - - -  - -~ - _  
~~ 

Hot spots are generally defined as relatively small, localized, elliptical areas with 
contaminant concentrations in excess of the cleanup standard. Samples that are taken and 
found to exceed the cleanup standard are defined as being located within a hot spot. 

Risk Assessment Corporation 
“Setting the standard in environmental health” 
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2 The Rocky Flats Soil Action Level Independent Review 
Task 6: Sampling Protocols 

What size hot spot is of interest? Or, How big is a hot spot? 

Petts J. , T. Cairney, and M: Smith. 1997. Risk-Based Contaminated Land Investigation. and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 

Sampling Strategies for Contaminated Land, 1994, CLR Report No. 4, Department of the 
Environment, London 

471-96608-8. 

Research in this area addressed the number of sampling points needed to detect a hot spot 
of contamination (defined as a percentage of the total area of the site) with a specified 
degree of confidence (e.g., 95%), such that if a hot spot exists it will not be missed and 
that if contamination is not found, a hot spot of at least the specified size does not exist. 
According to the research the size of hot spot to be targeted should be based on 
consideration of the largest hot spot “that could be dealt with economically (and without 
unacceptable health risks) were it to be missed during the site assessment. 

. 

The area of contamination considered will be related to the pathway-target chain of 
concern. For example, in relation to exposure of humans in a residential area, the primary 
risk is often considered to be to small children ingesting soil while playing in their own 
gardens. Therefore it is appropriate to devise a sampling strategy that will detect an area 
of contamination equivalent to a small garden (which may be 4 0  m2 or just 0.5% of a 1 . 

ha site on a modem housing development). The Dutch soil quality criteria require 
investigators to obtain enough well-located samples to typify an area of 7 m x 7m x 0.5 m 
(Le., 24.5 m3) [Ministry of Housing, Spatial Planning and Environment, 1994, Circular 
on Intervention Values for Soil Remediation, Government Printing Office, The Hague, 
the Netherlands]. The emphasis on sampling to 0.5 m depth makes clear the near-surface 
health risks of concern. 

U.S. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
Standards - Volume I :  Soils and Solid Media. EPA 230102-89-042. Office of Policy, Planning, 
and Evaluation. Washington, D.C. 

Hot spot location techniques involve systematic sampling from a grid of sampling points 
arranged in a particular pattern. If a systematic sample is taken and none of the samples 
yield concentrations in excess of the cleanup standard, then no hot spots were found and 
the site is judged clean. However, what does this mean in terms of the chances of 
contaminant residuals remaining at the site? Since all of the soil could not be sampled, 
hot spots could still be present. An important question is: What level of certainty is there 
that no hot spots exist at the site? The answer to this question requires that several other 
questions be answered. For example: 

0 What shape hot spot is of concern: circular, fat-elliptical, skinny-elliptical? 
’ What is the length of the longest axis of the hot spot: 1 cm, 10 m, or loom? 

What sampling pattern is used:. square, triangular? 
0 What was the distance between sampling points in the grid: 0.1 m, 1 m, loom? 
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If the questions are answered; a sample plan implemented; and no hot spots are found, it 
is possible to conclude with an associated level of confidence that no hot spots of a 
certain size are present. In general, there is a smaller chance of detecting hot spots and 
less confidence in conclusions when: 

0 

Hot spot sizes of interest become smaller; 
Hot spots are likely to be narrow; 
A square rather than a triangular grid is used; and 
The spacing between grid points is increased. 

Do we expect them to be cleaned up or averaged away? 

Petts J. , T. Cairney, and M. Smith. 1997. Risk-Based Contaminated Land Investigation and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 
471-96608-8. 

Assuming that a “reasonable number” of measurements are available, there are a number 
of options for inputting data to exposure assumption: 

0 To use the maximum observed concentration - this is necessary when only 
limited data are available. 
To use the 95% upper confidence limit (UCL) of the arithmetic mean -the 
USEPA’s preferred statistic when sufficient data are available. 
To use the 95 percentile (i.e., the value below which 95% of actual values lie) or 
some other percentile. 
To use the mean of the observed concentrations. 

~- - _  - - ~ - -  - The last can seldom be justified because it is not possible from a site investigation to 
know the t-he mean, the appropriate parameter (USEPA, 1992;-Supplement Guidance to . 
RAGS: Calculating the Concentration Term, Washington, D.C.) regardless of the pattern 
of daily exposure and regardless of the type of statistical distribution that might best 
describe the sampling data. The 95% upper confidence limit (UCL) is employed rather 
than the observed mean to allow for uncertainties due to limited sampling. 

0 

There are strong arguments (Bowers, Shifrin & Murphy, 1996, Statistical Approach to 
Meeting to Meeting Soil Cleanup Goals, Environmental Science and Technology, 30(5), 
1437-44) ‘for the most cost-effective approach being that the post-remediation mean 
concentration should equal the risk-based remediation target (contamination related 
objective - CRO) This is appropriate because the CRO is based on the assumption that 
over time an individual would have an exposure to the average concentration in the 
ground. The risk presented by the unremediated site is calculated (if USEPA protocols 
are followed) from the 95% UCL (upper confidence level) of the mean, since it is not 
possible to know the true mean. Thus, to allow analogously for variations in sampling, 

Risk Assessment Corporation 
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etc., the 95% UCL of the mean of measured concentrations following remediation should 
not exceed the CRO. Inherent in this approach, as concentration distributions for each site 
will differ, is that the permissible 95% UCL for the same target average concentration 
will differ between sites (the corollary is that if generic criteria are employed, the average 
concentrations ensuring compliance will differ for different sites). In general, the more 
data that are available, the closer the 95% UCL will be to the true mean. Statistical 
methods are available for the calculation of confidence response goals (CRG) (Bowers, 
Shifrin & Murphy, 1996). 

U.S. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
Standards - Volume 1: Soils and Solid Media. EPA 230102-89-042. Office of Policy, Planning, 
and Evaluation. Washington, D.C. 

If one of the samples results in concentrations in excess of the applicable cleanup 
standard, a hot spot has been identified. The conclusion is that the site is not clean. The 
normal, reasonable action will be to continue remediation in the areas identified as hot 
spots. However, once these locations are remediated, another systematic sample, over the 
entire site, with a new random start must be taken in order to conclude with confidence 
that no hot spots of a specified size and shape are present at the site. Because of this 
requirement it may be advisable, after identifying the presence of a single hot spot, to 
continue less formal searching followed by treatment throughout the entire sample area. 

.US. Environmental Protection Agency. 1989. Risk Assessment Guidance for Supefind Volume 
I:  Human Health Evaluation Manual (Part A). EPA/540/1-89/002. Office of Emergency & 
Remedial Response, Washington, D.C. 

The concentration term in the intake equation is the arithmetic average of the 
concentration that is contacted over the exposure period. Although this concentration 
does not reflect the maximum concentration that could be contacted at any one time, it is 
regarded as a reasonable estimate of the concentration likely to be contacted over time. 
This is because in most situations, assuming long-term contact with the maximum 
concentration is not reasonable (For exceptions to this generalization see discussion of 
hot spots in Section 6.5.3). 

Because of the uncertainty associated with any estimate of exposure concentration, the 
upper confidence limit (i.e., 95% upper confidence limit) on the arithmetic average will 
be used for this variable. ...E there is great variability in measured or modeled 
concentration values (such as when too few samples are taken or when model inputs are 
uncertain), the upper confidence limit on the average concentration will be high, and 
conceivably could be above the maximum detected or modeled value. In these cases, the 
maximum detected or modeled value should be used to estimate exposure concentrations. 
This could be regarded by some as too conservative an estimate, but given the uncertainty 
in the data in these situations, this approach is regarded as reasonable. 0 



RSALOP Discussion July 1999 5 
Hot Spots 

Section 6.5.3 Estimate Exposure Concentrations in Soil 

In evaluating monitoring data for the assessment of soil contact exposures, the spatial 
distribution of the data is a critical factor. The spatial distribution of soil contamination 
can be used as a basis for estimating the average concentrations contacted over time if it 
is assumed that contact with soil is spatially random (Le., if contact with soil in all areas 
of the site is equally probable). At many sites however, sampling programs are designed 
to characterize only obviously contaminated soils or hot spot areas. Care must be taken in 
evaluating such data sets for estimating exposure concentrations. Samples from areas 
where direct contact is not realistic (such as where a steep slope or thick vegetation 
prevents current access) should not be considered when estimating current exposure 
concentrations for direct contact pathways. Similarly, the depth of the sample should be 
considered; surface soil samples should be evaluated separately from subsurface samples 
if direct contact with surface soil or inhalation of wind blown dust are potential exposure 
pathways at the site. 

In some cases, contamination may be unevenly distributed across a site, resulting in hot 
spots (areas of high contamination relative to other areas of the site). If a hot spot is 
located near an area which, because of site or population characteristics, is visited or used 
more frequently, exposure to the hot spot should be assessed separately. The area over 
which the activity is expected to occur should be considered when averaging the 
monitoring data for a hot spot. For example, averaging soil data over an area the size of a 
residential backyard (e.g., an eighth of an acre [about 500 m21) may be most appropriate 
for evaluating residential soil pathways. 

U.S. Environmental Protection Agency. 1996. Soil Screening Guidance: User's Guide. 
EPA/540/R-96/018. Office of Solid Waste and Emergency Response, Washington, D.C., July 
1996. 

~ 

~ -~ - - _  

- This guidance provides -a methodology -for environmental sciencelengineering - 

professionals to calculate risk-based, site-specific, soil screening levels (SSLs) for 
contaminants in soil that may be used to identify areas needing further investigation at 
National Priorities List (NPL) sites. 

In theory, an exposure area would be screened from further investigation when the true 
mean of the population of contaminant concentrations falls below the established 
screening level. However, EPA recognizes that data obtained from sampling and analysis 
are never perfectly representative and accurate, and that the cost of trying to achieve 
perfect results would be quite high.. ... 

Thus, for surface soils, the contaminant concentrations in each composite sample from an 
exposure area are compared- to two times the SSL. Under the Soil Screening Guidance 
DQOs, areas are screened out from further study when contaminant concentrations in all 
of the composite samples are less than two times the SSLs. Use of this decision rule 

Risk Assessment Corporation 
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(comparing contaminant concentrations to twice the SSL) is appropriate only when the 
quantity and quality of data are comparable to the levels discussed in this guidance.. ... 

For existing data sets that may be more limited than those discussed in this guidance, the 
95 percent upperconfidence limit on the arithmetic mean of contaminant concentrations 
in surface soils (Le., the Land method as described in the Supplemental Guidance to 
RAGS: Calculating the Concentration Term, Volume 1, Number 1, Office of Emergency 
and Remedial Response, Washington, D.C. NTIS PE92-963373) should be used for 
comparison to the SSLs. 

Science Advisory Board. 1997. Review of the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM). Prepared by the EPA Science Advisory Board's (SAB) 
Radiation Advisory Committee (RAC). EPA-SAB-RAC-97-008, September 1997. U.S. 
Environmental Protection Agency. 

The Subcommittee believes that it is critically 'important that the assumptions and 
procedures used in MARSSIM to make comparisons with the Derived Concentration 
Guideline Levels (DCGLs) match those used in defining the DCGLs. For example, if a 
DCGL for soil is derived from a dose limit or risk criterion by assuming that a receptor 
ranges over a certain area on a random basis, then the same area should be used for 
spatial averaging in the MARSSIM statistical analyses. Such averaging is usually 
performed from the standpoint of potential human receptors. 

The target statistic for any exposure assessment should be the arithmetic mean 
concentration for a defined area, and the uncertainty associated with the estimate of the 
mean, due to all sources of potential error (variability of samples, analytical error, 
compromises in experimental design, and uncertainty due to differences in judgement 
amongst analyst). 

Model assumptions that use a uniformly distributed source term do so as a surrogate for. 
the arithmetic mean of a heterogeneously distributed contaminant. If one hypothetically 
homogenized a heterogeneously contaminated area to produce a uniform contamination, 
the value of the uniform contamination would be equal to the arithmetic mean of the 
heterogeneously contaminated system. 

For the purposes of limiting exposure as well as for the purposes of estimating exposure 
from a defined area, the target statistic should always be the arithmetic mean, regardless 
of whether the underlying distribution is symmetrical or skewed. 

How far above the average can a hot spot be without being cleaned up? 

U.S. Nuclear Regulatory Commission. 1995. A Nonparametric Statistical Methodology for the 
Design and Analysis of Final Status Decommissioning Surveys. NUREG-1505 (Draft Report for 
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Range 
<I m2 

7 

Factor 
(multiple of authorized limit) 

10 

Comment). Division of Regulatory Applications, Office of Nuclear Regulatory Research. 
Washington, D.C. 

1 to c3 m2 
3 to c10 m2 
10 to 25 m2 

It can be concluded that, in most cases, an elevated area of the same size as, or larger 
than, that defined by the sampling grid would be discovered during the final status 
survey. However, this does not provide assurance that the guideline dose would not be 
exceeded by elevated residual radioactivity contained in a smaller area. Since the 
Wilcoxon Rank Sum (WRS) test and the Quantile test both use the data from the 
sampling grid, they cannot be used to demonstrate that such small potential elevated areas 
of contamination do not exist. Instead, measurements and sampling on a specified grid 
size, in conjunction with surface scanning, are used together to obtain an adequate 
assurance that any small locations of elevated radioactivity that might exist are still 
within the dose guidelines. 

6 
3 
2 

The second step is to determine the amount of residual radioactivity, H,,,, that would have 
to be contained in an area of size 0.866G2 [RAC note: G in this report is the distance 
between samples and 0.866 is a factor for  a triangular gridJ in order to exceed the 
guideline dose. H, can be expressed as a multiple of, A,,,, of the guideline residual 
radioactivity concentration, A, Values for the area factor, A,, can be determined by 
comparing the dose conversion factor (DCF) obtained from the results of a pathway 
analysis under the scenario that a unit activity concentration of a given radionuclide is 
distributed uniformly across the survey unit to the DCF obtained when a unit 
concentration of that radionuclide is confined to a smaller area. 

Gilbert, T.L., C. Yu, Y.C. Yuan, A.J. Zielen, M.J. Jusko, and A. Wall0 In. 1989. A Manual for  
Implementing Residual Radioactive Material Guidelines - A Supplement to US. Department of 
Energy Guidelines for  Residual Radioactive Material at Formerly Utilized Sites Remedial Action 
Program and Surplus Facilities Management Program Sites. ANLES-160, DOWCW8901. 
Argonne National Laboratory, Argonne, Illinois. 
- -  - ~- ~- 

~ 

For general field appficationc it is recommended thatathe ranges of hot -spot- - - 

multiplication factors provided in Table 3.2 be used. 

Every reasonable effort shall be made to identify and remove any source that has a 
radionuclide concentration exceeding 30 times the authorized limit, irrespective of area. 

Risk Assessment Corporation 
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Task 3: Inputs and Assumptions 

Goals of Task 3: 
report the results of a sensitivity analysis 

derive site-specific values or distributions of 

evaluate scenarios for their applicability to 

describe the scenarios selected 

conducted on inputs required for use of RESRAD, 

values for sensitive parameters, 

potential future land uses at Rocky Flats, and 

JMW 7/99 

\ 
Report outline 

/ 

1. Introduction 
Outlines important parameters 
Describes the difference in results using different 

2. Sensitivity Analysis 
Described methodology 
Divides parameters into three groups: sensitive 
parameters, parameters with limited sensitivity, 

- _  - -  .. 
_ <  - -  - - -  

versions of RESRAD (V.5.61 and V.5.82) 

\ and parameters not exhibiting sensitivity RAC/ 

JMW 7/99 

1 



f \ 
Sensitive Parameters - given distributions 

or site-specific values 

Mean annual wind speed 
Area of the contaminated zone 
Soil-to-plant transfer factors 
Distribution coefficients 
Mass loading 

JMW 7/99 

Parameters with Limited Sensitivity - value 
used is justified based on literature or site- 

specific data 

Coverdepth 
Depth of soil mixing layer 
Indoor dust filtration 
Irrigation water contamination fraction 
Thickness of the contaminated zone 

\ RAC / 
JMW 7/99 
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Parameters not exhibiting sensitivity - 
maintained DOE/EPA/CDPHE values 

because extra effort not justified 
A few values were changed to reflect site-specific 

conditions or literature values 
external gamma shielding factor 
initial concentrations of radionuclides 
dose conversion factors - not sensitive once form 
of plutonium is determined, we give most recent 
ICRP values for these factors 

JMW 7/99 

Outline, cont. 

- - - -  21 Sensitivity analysis- - - - .  

Also describes the sensitivity of the 
groundwater/drinking water pathway and the gaps 
in available data regarding this information 

3. Uncertainty distributions 
Describes distributions to be used for Task 5 or 
approach taken in calibrating the RESRAD model 

JM W 7/99 
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Distribution Coefficient 

Describes partitioning of radionuclides between 
solid and liquid phase 
Affects transport into groundwater 
Distributions created from literature 

Radionuclide Median GSD 

Plutonium 

Americium 
Uranium 

218 

76 
21 8 

2.5 

1.2 
3.9 

RAC / 
JMW 7/99 

Soil-to-plant transfer factors 
\ 

Quantify portion of contamination in soil that is 
transferred to plants via root uptake 
Distributions from NCRP No. 129 

Radionuclide Median GSD 

Plutonium 1 2.5 

Americium 1 x 10-~  2.5 
Uranium 2 2.5 

JMW 7/99 



Area of contaminated zone 

Contamination at Rocky Flats is highly non- 
homogeneous (> lOOx difference), and RESRAD 
is not designed to handle inhomogeneity larger 
than a factor of 3 
RAC has collected all available soil concentration 
data measured at Rocky Flats and adjusted it so all 
the data represent the 0-3 cm depth profile - 
Results are shown in Figure 4 in Task 3 

RAC 1 
JMW 7/99 

/- Resuspension 
Mass loading is one parameter of several used in 

= -practice to represent resuspension, but mass 
loading is difficult to quantify 
Because of RESRAD’s inability to calculate 
resuspension for an area with a contamination 
profile like that at Rocky Flats, RAC will “bypass” 
the resuspension calculation in RESRAD based on 
mass loading and instead calculate resuspension 
using air concentration data and soil 
contamination data measured at Rocky Flats 

- -  -- - 
~ 

JMW 7/99 
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Concai, 
Resuspension = 

Concsoil 
Task 3 contains the soil concentration profile 
for soil at Rocky Flats. Air monitoring data 
collected by Langer (1991) and at the RFEiTS 
have been retrieved. 

\ RAC / 

JMW 7/99. 

T Calibration 
An environmental transport model will be used to 
estimate air concentrations given the soil 
conditions and the wind information, and these air 
concentrations will be compared to actual 
measurements. This provides calibration of the 
resuspension parameters in the model. The model 
can be further adapted to reflect a decrease in soil 
concentration due to remediation or an increase in 
resuspension due to disaster conditions, such as a 
fire. 

JMW 7/99 



Mean annual wind speed 

JMW 7/99 

National Climatic Data Centers report the 43 year 
annual average wind speed for the Denver area to 
be 4 m s-* 
We will use five years of wind data (speed, 
direction, stability class) collected from the Rocky 
Flats meteorological station in the estimate of 
resuspension from existing ground cover given air 
concentration data (wind data in Appendix B) 

RAC 

Outline, cont. 

- 
- - - -  - - _  4. Scen-irios 

Describes scenario philosophy 
Identifies 7 scenarios for RSAL project 
Includes discussion of breathing rate and soil 

Defines drinking water intake and fruit, vegetable, 
ingestion 

and grain consumption 

\ RAC / 

JMW 1/99 
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Hot Spots 
(Continued) 

July 1999 RAC 

Radionuclide Soil Action Level 
Oversight Panel 

ly 1999 RAC 

3 
Hot Spot Size of Interest 

The primary risk that is considered is the risk 
to small children ingesting soil while playing in 
their own gardens 

Therefore, it is important to have a sampling 
plan that detects an area of contamination 
equivalent to a small garden (which may be 
about 50 mz) 

July 1999 RAC 

Definitions of Hot Spots 

There is no universal definition for a hot spot - Hot spots are generally defined as relatively smell, localized 
areas with contamination concentrations in excesa of the 
cleanup standard 

Averaging soil concentration data is common practiu, based 
on guidance from regulatory agencies 

uly 1999 RAC 

I RAGS Proposed Definitions 
- A hot spot is any sample (or combination of samples) 

taken when following a presuibed sampling protocol that 
results in a radionuclide soil concentratlon excwding the 
soil action level. 

* if a hot spot is found to edst it should be evaluated to 
determine if remediation Is required - It is reasonable to assume that a hot spot@) can exlst 
within e defined area and the RSAL for the area will still be 
met 

The Panel may wish to establlsh factors above the RSAL 
above which a hot spot must be remedlated. 

How Far Above the RSALCan a Hot 
Spot Be Before Clean up is Required? 

This decision will be influenced by the proposed 
RSAL, but one consideration may be the foliowing: 

Factor 
&g& (multiDle of authorized RSAL) 
c 1 m2 10 
1 toc3m2 6 
3 to < 10 m2 3 
10 to 25 m2 2 

uly 1999 RAC 



HOT SPOT DEFINITION AND DISCUSSION 

For the Radionuclide Soil Action Level Oversight Panel 

July 8,1999 

leeting 

The following information is provided to the Radionuclide Soil Action Level Oversight Panel 
(RSALOP) for use in their discussions concerning “hot spots.” The reference from which the 
material was obtained is provided first, then the relevant contents of the report are provided as 
indented text. RAC has attempted to provide the reference text under the four hot spot topics for 
discussion identified by the RSALOP. However , in some instances, the discussion under one 
topic may also be applicable to other topics. 

Definition of a “hot spot?” 

Petts J. , T. Cairney, and M. Smith. 1997. Risk-Based Contaminated Land Investigation and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 
471-96608-8. 

A hot spot may be regarded as either an area of contamination within an otherwise 
uncontaminated site, or as greater contamination within a site that is generally 
contaminated. It might also be defined as an area with contahnation above a guideline 
value. 

US. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
Standards - Volume I :  Soils and Solid Media. EPA 230/02-89-042. Office of Policy, 
Planning, and Evaluation. Washington, D.C. 

= - -  - _ _  - -  = 

~ - _ - -  
= 

The term hot spot is used frequently in discussions regarding the sampling of hazardous 
waste sites, yet there is no universal definition of what constitutes a hot spot.. .Hot spots 
are generally small relative to the area being sampled. The hot spot must either be 
considered a volume defined by the projection of the surface area through the soil zone 
that will be sampled or a discrete horizon within the soil zone that will be sampled. When 
a sample is taken and the concentration of a chemical exceeds the cleanup standard for 
that chemical, it is concluded that the sampling position in the field was located within a 
hot spot. 

Hot spots are generally defined as relatively small, localized, elliptical areas with 
contaminant concentrations in excess of the cleanup standard. Samples that are taken and 
found to exceed the cleanup standard are defined as being located within a hot spot. 

Risk Assessment Corporation 
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What size hot spot is of interest? Or, How big is a hot spot? 

Petts J. , T. Cairney, and M. Smith. 1997. Risk-Based Contaminated Land Investigation and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 

Sampling Strategies for Contaminated Land, 1994, CLR Report No. 4, Department of the 
47 1-96608-8: 

. Environment, London 

Research in this area addressed the number of sampling points needed to detect a hot spot 
of contamination (defined as a ‘percentage of the total area of the site) with a specified 
degree of confidence (e.g., 95%), such that if a hot spot exists it will not be missed and 
that if contamination is not found, a hot spot of at least the specified size does not exist. 
According to the research the size of hot spot to be targeted should be based on 
consideration of the largest hot spot “that could be dealt with economically (and without 
unacceptable health risks) were it to be missed during the site assessment. 

The area of contamination considered will be related to the pathway-target chain of 
concern. For example, in relation to exposure of humans in a residential area, the primary 
risk is often considered to be to small children ingesting soil while playing in their own 
gardens. Therefore it is appropriate to devise a sampling strategy that will detect an area 
of contamination equivalent to a small garden (which may be 4 0  m2 or just 0.5% of a 1 
ha site on a modem housing development). The Dutch soil quality criteria require 
investigators to obtain enough well-located samples to typify an area of 7 m x 7m x 0.5 m 
(i.e., 24.5 m3) [Ministry of Housing, Spatial Planning and Environment, 1994, Circular 
on Intervention Values for Soil Remediation, Government Printing Office, The Hague, 
the Netherlands]. The emphasis on sampling to 0.5 m depth makes clear the near-surface 
health risks of concern. 

U.S. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
Standards - Volume I :  Soils and Solid Media. EPA 230/02-89-042. Office of Policy, Planning, 
and Evaluation. Washington, D.C. 

Hot spot location techniques involve systematic sampling from a grid of sampling points 
arranged in a particular pattern. If a.systematic sample is taken and none of the samples 
yield concentrations in excess of the cleanup standard, then no hot spots were found and 
the site is judged clean. However, what does this mean in terms of the chances of 
contaminant residuals remaining at the site? Since all of the soil could not be .sampled, 
hot spots could still be present. An important question is: What level of certainty is there 
that no hot spots exist at the site? The answer to this question requires that several other 
questions be answered. For example: 

What shape hot spot is of concern: circular, fat-elliptical, skinnyelliptical? 
What is the length of the longest axis of the hot spot: 1 cm, 10 m, or loom? 
What sampling pattern is used: square, triangular? 
What was the distance between sampling points in the grid: 0.1 m, 1 m, loom? 
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If the questions are answered; a sample plan implemented; and no hot spots are found, it 
is possible to conclude with an associated level of confidence that no hot spots of a 
certain size are present. In general, there is a smaller chance of detecting hot spots and 
less confidence in conclusions when: 

0 

0 

Hot spot sizes of interest become smaller; 
Hot spots are likely to be narrow; 
A square rather than a triangular grid is used; and 
The spacing between grid points is increased. 

Do we expect them to be cleaned up or averaged away? 

Petts J. , T. Cairney, and M. Smith. 1997. Risk-Based Contaminated Land Investigation and 
Assessment. John Wiley & Sons Ltd., Baffins Lane, Chichester, West Sussex, England. IDBN 0- 
471-96608-8. 

Assuming that a “reasonable number” of measurements are available, there are a number 
of options for inputting data to exposure assumption: 

0 To use the maximum observed concentration -this is necessary when only 
limited data are available. 
To use the 95% upper confidence limit (UCL) of the arithmetic mean -the 
USEPA’s preferred statistic when sufficient data are available. 
To use the 95 percentile (i.e., the value below which 95% of actual values lie) or 
some other percentile. 
To use the mean of the observed concentrations. 

0 

0 

- -  ~ 
_ _  The last can seldom be justified because it is not possible from a site investigation to 
know the true mean,the appropriate parameter (USEPA, 1992, Supplement Guidance to 
RAGS: Calculating the Concentration Term, Washington, D.C.) regardless of the pattern 
of daily exposure and regardless of the type of statistical distribution that might best 

than the observed mean to allow for uncertainties due to limited sampling. 

- - 

I 

I 
I describe the sampling data. The 95% upper confidence limit (UCL) is employed rather 

I 

, There are strong arguments (Bowers, Shifrin & Murphy, 1996, Statistical Approach to 
Meeting to. Meeting Soil Cleanup Goals, Environmental Science and Technology, 30(5), 
1437-44) for the most cost-effective approach being that the post-remediation mean 
concentration should equal the risk-based remediation target (contamination related 
objective -.CRO) This is appropriate because the CRO is based on the assumption that 
over time an individual would have an exposure to the average concentration in the 
ground. The risk presented by the unremediated site is calculated (if USEPA protocols 
are followed) from the 95% UCL (upper confidence level) of the mean, since it is not 

, 

possible to know the true mean. Thus, to allow analogously for variations in sampling, 
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etc., the 95% UCL of the mean of measured concentrations following remediation should 
not exceed the CRO. Inherent in this approach, as concentration distributions for each site 
will differ, is that the permissible 95% UCL for the same target average concentration 
will differ between sites (the corollary is that if generic criteria are employed, the average 
concentrations ensuring compliance will differ for different sites). In general, the more 
data that are available, the closer the 95% UCL will be to the true mean. Statistical 
methods are available for the calculation of confidence response goals (CRG) (Bowers, 
Shifrin & Murphy, 1996). 

U.S. Environmental Protection Agency. 1989. Methods for Evaluating the Attainment of Cleanup 
Standards - Volume I :  Soils and Solid Media. EPA 230102-89-042. Office of Policy, Planning, 
and Evaluation. Washington, D.C. 

If one of the samples results in concentrations in excess of the applicable cleanup 
standard, a hot spot has been identified. The conclusion is that the site is not clean. The 
normal, reasonable action will be to continue remediation in the areas identified as hot 
spots. However, once these locations are remediated, another systematic sample, over the 
entire site, with a new random start must be taken in order to conclude with confidence 
that no hot spots of a specified size and shape are present at the site. Because of this 
requirement it may be advisable, after identifying the presence of a single hot spot, to 
continue less formal searching followed by treatment throughout the entire sample.area. 

U.S. Environmental Protection Agency. 1989. Risk Assessment Guidance for Superjknd Volume 
I:  Human Health Evaluation Manual (Part A). EPA/540/1-89/002. Office of Emergency & 
Remedial Response, Washington, D.C. 

The concentration term in the intake equation is the arithmetic average of the 
concentration that is contacted over the exposure period. Although this concentration 
does not reflect the maximum concentration that could be contacted at any one time, it is 
regarded as a reasonable estimate of the concentration likely to be contacted over time. 
This is because in most situations, assuming long-term contact with the maximum 
concentration is not reasonable (For exceptions to this generalization see discussion of 
hot spots in Section 6.5.3). 

Because of the uncertainty associated with any estimate of exposure concentration, the 
upper confidence limit (i.e., 95% upper confidence limit) on the arithmetic average will 
be used for this variable. ...If there is great variability in measured or modeled 
concentration values (such as when too few samples are taken or when model inputs are 
uncertain), the upper confidence limit on the average concentration will be high, and 
conceivably could be above the maximum detected or modeled value. In these cases, the 
maximum detected or modeled value should be used to estimate exposure concentrations. 
This could be regarded by some as too conservative an estimate, but given the uncertainty 
in the data in these situations, this approach is regarded as reasonable. 
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Section 6.5.3 Estimate Exposure Concentrations in Soil 

In evaluating monitoring data for the assessment of soil contact exposures, the spatial 
distribution of the data is a critical factor. The spatial distribution of soil contamination 
can be used as a basis for estimating the average concentrations contacted over time if it 
is assumed that contact with soil is spatially random (Le., if contact with soil in all areas 
of the site is equally probable). At many sites however, sampling programs are designed 
to characterize only obviously contaminated soils or hot spot areas. Care must be taken in 
evaluating such data sets for estimating exposure concentrations. Samples from areas 
where direct contact is not realistic (such as where a steep slope or thick vegetation 
prevents current access) should not be considered when estimating current exposure 
concentrations for direct contact pathways. Similarly, the depth of the sample should be 
considered; surface soil samples should be evaluated separately from subsurface samples 
if direct contact with surface soil or inhalation of wind blown dust are potential exposure 
pathways at the site. 

. 

In some cases, contamination may be unevenly distributed across a site, resulting in hot 
spots (areas of high contamination relative to other areas of the site). If a hot spot is 
located near an area which, because of site or population characteristics, is visited or used 
more frequently, exposure to the hot spot should be assessed separately. The area over 
which the activity is expected to occur should be considered when averaging the 
monitoring data for a hot spot. For example, averaging soil data over an area the size of a 
residential backyard (e.g., an eighth of an acre [about 500 m21) may be most appropriate 
for evaluating residential soil pathways. 

U.S. Environmental Protection Agency. 1996. Soil Screening Guidance: User’s Guide. 
EPA/540/R-96/018. Office of Solid Waste and Emergency Response, Washington, D.C., July 
1996. 

- - _  
This guidance provides a methodology for environmental science/engineering- - 
professionals to calculate risk-based, site-specific, soil screening levels (SSLs) for 
contaminants in soil that may be used to identify areas needing further investigation at 
National Priorities List (NPL) sites. 

In theory, an exposure area would be screened from further investigation when the true 
mean of the population of contaminant concentrations falls below the established 
screening level. However, EPA recognizes that data obtained from sampling and analysis 
are never perfectly representative and accurate, and that the cost of trying to achieve 
perfect results would be quite high.. ... 

Thus, for surface soils, the contaminant concentrations in each composite sample from an 
exposure area are compared to two times the SSL. Under the Soil Screening Guidance 
DQOs, areas are screened out from further study when contaminant concentrations in all 
of the composite samples are less than two times the SSLs. Use of this decision rule 
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(comparing contaminant concentrations to twice the SSL) is appropriate only when the 
quantity and quality of data are comparable to the levels discussed in this guidance.. ... 

For existing data sets that may be more limited than those discussed in this guidance, the 
95 percent upper-confidence limit on the arithmetic mean of contaminant concentrations 
in surface soils (i.e., the Land method as described in the Supplemental Guidance to 
RAGS: Calculating the Concentration Term, Volume 1, Number 1, Office of Emergency 
and Remedial Response, Washington, D.C. NTIS PE92-963373) should be used for 
comparison to the SSLs. 

Science Advisory Board. 1997. Review of the Multi-Agency Radiation Survey and Site 
Investigation Manual (MARSSIM). Prepared by the EPA Science Advisory Board’s (SAB) 
Radiation Advisory Committee (RAC). EPA-SAB-RAC-97-008, September 1997. U.S. 
Environmental Protection Agency. 

The Subcommittee believes that it is critically important that the assumptions and 
procedures used in MARSSIM to make comparisons with the Derived Concentration 
Guideline Levels (DCGLs) match those used in defining the DCGLs. For example, if a 
DCGL for soil is derived from a dose limit or risk criterion by assuming that a receptor 
ranges over a certain area on a random basis, then the same area should be used for 
spatial averaging in the MARSSIM statistical analyses. Such averaging is usually 
performed from the standpoint of potential human receptors. 

The target statistic for any exposure assessment should be the arithmetic mean 
concentration for a defined area, and the uncertainty associated with the estimate of the 
mean, due to all sources of potential error (variability of samples, analytical error, 
compromises in experimental design, and uncertainty due to differences in judgement 
amongst analyst). 

Model assumptions that use a uniformly distributed source term do so as a surrogate for 
the arithmetic mean of a heterogeneously distributed contaminant. If one hypothetically 
homogenized a heterogeneously contaminated area to produce a uniform contamination, 
the value of the uniform contamination would be equal to the arithmetic mean of the 
heterogeneously contaminated system. 

For the purposes of limiting exposure as well as for the purposes of estimating exposure 
from a defined area, the target statistic should always be the arithmetic mean, regardless 
of whether the underlying distribution is symmetrical or skewed. 

How far above the average can a hot spot be without being cleaned up? 

U.S. Nuclear Regulatory Commission. 1995. A Nonparametric Statistical Methodology for .the 
Design and Analysis of Final Status Decommissioning Surveys. NUREG-1505 (Draft Report for 



L 

Range 
<I m2 
I to <3 m2 
3 to <IO m2 
10 to 25 m2 
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Factor 
(multiple of authorized limit) 

10 
6 
3 

' 2  

Comment). Division of Regulatory Applications, Office of Nuclear Regulatory Research. 
Washington, D.C. 

It can be concluded that, in most cases, an elevated area of the same size as, or larger 
than, that defined by the sampling grid would be discovered during the final status 
survey. However, this does not provide assurance that the guideline dose would not be 
exceeded by elevated residual radioactivity contained in a smaller area. Since the 
Wilcoxon Rank Sum (WRS) test and the Quantile test both use the data from the 
sampling grid, they cannot be used to demonstrate that such small potential elevated areas 
of contamination do not exist. Instead, measurements and sampling on a specified grid 
size, in conjunction with surface scanning, are used together to obtain an adequate 
assurance that any small locations of elevated radioactivity that might exist are still 
within the dose guidelines. 

The second step is to determine the amount of residual radioactivity, H,, that would have 
to be contained in an area of size 0.866G2 [RAC note: G in this report is the distance 
between samples and 0.866 is a factor for  a triangular gr id  in order to exceed the 
guideline dose. H, can be expressed as a multiple of, A,,,, of the guideline residual 
radioactivity concentration, A. Values for the area factor, A,, can be determined by 
comparing the dose conversion factor (DCF') obtained from the results of a pathway 
analysis under the scenario that a unit activity concentration of a given radionuclide is 
distributed uniformly across the survey unit to the DCF obtained when a unit 
concentration of that radionuclide is confined to a smaller area. 

Gilbert, T.L., C. Yu, Y.C. Yuan, A.J. Zielen, M.J. Jusko, and A. Wallo 111. 1989. A Manual f o r  
Implementing Residual Radioactive Material Guidelines - A Supplement to US. Department of 
Energy Guidelines for  Residual Radioactive Material at Formerly Utilized Sites Remedial Action 
Program and Surplus Facilities Management Program Sites. ANLES- 160, DOWCW890 1. 
Argonne National Laboratory, Argonne, Illinois. 

- ~ _ - _  For general- field applications, it is recommended that the ranges of-hot. spot _ _  
multiplication factors provided in Table 3.2 be used. 

Every reasonable effort shall be made to identify and remove any source that has a 
radionuclide concentration exceeding 30 times the authorized limit, irrespective of area. 

Risk Assessment Corporation 
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Radionuclide Soil Action Level Project 

Milestone Report 5 

July 1999 

llic main dclivcrablc for tlic Soil Action Lcvcls Pro-icct betwccn thc Radionuclide Soil Action 
Lcvcl Ovcrsight Pancl (RSALOP) and Itisk Assc.s.sritcn/ Corporn/ion ( H A C )  will be a 
coniprchcnsivc rcport issucd at thc cnd of thc pro-icct (Novcmbcr 1999). The main body of the 
rcport \ \ i l l  bc ivrittcn for tlic public and \vi11 sununarizc ItA("s findings and recoinmcndations. 
Appcndiccs will provide the tcchnical dctails of tlic work. Thc scvcn inilcstonc rcports will outline 
IUC.''s progrcss in complcting the Work Tasks and Dclivcrablcs, and thc coinpaisation rcqucsted 
according to tlic schcdulc provided i n  thc contract. Tlic purposc of this niilcstonc report is to 
dcscribc tlic activitics that lU(" lias acconiplislicd to datc. 

Milestone 5 (7/8/99) - 4 milestone items 
0 

0 

0 

Draft report coicring inpols and assuinplions wi l l  be subniillcd (part of Appcndis B). 
Rcsulls of tlic Monk C;irlo unccrtainly an;dysis using RESRAD will bc provided. 
Dosc limits \ \ i l l  bc convcrkd 10 carcinogcnic risk rind prescnlcd lo lllc PiIIiCl. 

/<.-I( ' \ \ i l l  pro\.idc il rc\.icw ofdillil gaps 1 1 ~ 1  prohibit ;I dclailcd csaniin;ilion or olTsitc niigralion of 
;ictinidcs. Tlic rcviciv \ \ i l l  bc b;iscd on It. K"s iiitcraclion will1 llic Aclinidc Migralion Pancl (part of 
Appcndis D). 

Tlic first niilcstonc itcm lias bccn met \vitli the distribution of thc Draft Task 3 rcport, h p t s  
t7nd Assi r i~ ip / io i i . s .  to panel nicinbcrs at tlic July 8. 1999 RSALs niccting. Thc ncst milcstonc itcm- 
has-bccn .~ ~~ ~ - in ~ progress as y analyscs have bccn underway nith an advanccd 
version of  tlic cod& d i  o= rcflcct' sitelspecific-conditiolis using historic air; ~~~ 

nionitoring and soil monitoring data from thc Rocky Flats sitc. The third niilcstone bcgan with the 
risk \vorkshop in Fcbruary 1999 and will  bc finalizcd \\hen the draft rcport for Task 5 :  
Independen/- ('oIcii/dioi7 is subinittcd in Scptcmbcr 1999. The tinal niilcstonc for this period has 
bccn nict with Itd("s attcndancc at thc Actinide Migration Pancl nicctings and the subniission of 
tlic Task 3 rcport i n  \vhich potcntial csposurc from tlic groundwater pathway and possiblc offsite 
migration of contaminants arc discusscd. 

- .~ ~ - - .. ~- 

1 ~ ~=. = 

0 Draft report coyenng inputs and assumotions w i l l  be submitted (part of Appcndis B). 
This milcstonc was complctcd whcn RAC'  distributcd thc Draft Task 3 rcport. h p / s  nnd 5 

d.ssirntp/ions. to panel mcnibcrs at thc July I999 RSALs niccting. This rcport discusscs our work 
on cvaluating thc input paramctcrs and assuniptions for thcir iniportancc in tlic RESRAD eoniputcr 
program IO calcul;itc thc soil iiclion Icvcls for this projccl. The lnsk iiivolvcd performing a scnsilivily 
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mialysis rising RESRAD lo idciili[v lliosc paraiiiclcrs IIiiII IiiI\.C llic grc;ilcsl iiiip;icl 011 llic oulco~i1c of  llic 
RSALs calculation. Bxcd 011 Ilic sciisitiyity ;iiiiilysis. llic p:Iriinicicrs \\crc groupcd iiito Ihrcc calcgorics: 
sciisitivc paraiiictcr. par;iinclcrs \villi liiiiilcd sensitivity. and p;iriiliicIcrs not csliibiting scnsili\:ily. Thc 
scnsilivc p;iraniclcrs idcnlificd in lliis f;ishioii svcrc llic paraiiiclcrs for which uiiccrlainly discriburions 
Iiavc bccn dcvelopcd. Of tlic iiiorc Ilian 50 p;iraiiiclcrs c\dualcd. llicrc wcrc fivc p;ir;iiiiclcrs 11ii11 wcrc 
idcnlificd i n  IIic an;ilysis llial Iiiivc llic grcalcsr inipacl 011 ~lic oiilcoiiie of llic RSALs calculalion: 

0 Mass loading factor 
Arca of contamination 
Mean annual wind specd 
Soil-to-plant transfer factors 
Distribution cocfficicn ts. 

The majority of tlic rcporl fociiscd on llicsc fivc paraiiiclcrs and providcd paraiiiclcr \:iIlUCS or unccrlainty 
distributions for thcm bascd on sik-spccific data or on litcrriturc \:;ilucs. Tlic Task 3 rcporl also dcscribcs 
thc scvcn sccnarios that. arc currcnlly bciiig cvalualcd: llic tlircc sccnilrios dcscribcd i n  tlic prcvious 
asscssincnt. .-'lclion I,~~\:els , j i) i* Ra~lioiiiicli~lcs in S o i l s  ji)r die Ihc/i,r: F ~ I S  ~' leniiup .,lgreetiieiir. datcd 
Octobcr 3 I .  1996. along \villi four ;idditioniil sccnarios Ilia1 R.l( ' hils proposcd ;iflcr iiiiiiicrous discussions 
with tlic RSALOP at tlic iiionrlily soil action Icvcl mcclings. Paraiiiclcr valucs for llic DOEEPNCDPHE 
(rcsidcntial. opcn spricc uscr. and ollicc worker) and R-IC' sccnarios (currcnt industrial workcr. rcsidcnt 
nnclicr. infant of ranclicr and cliild'of ranclicr) arc suinmsrizcd in llic rcport. In dcsigning llic sccnnrios. 
we carefully considcrcd oflsilc csposurcs so Ilia1 if IIic pcrson living onsilc full-liinc is protectcd. Illen llic 
person living offsitc iilso will be prolccrcd. Sclccling paraiiiclcr \.iiliICS for brGilliing ralc and soil ingeslion 
arc dcscribcd in dctail. Tlic rcport will now be reviewed by the pecr reviewers and by panel 
mcmbcrs. The final Task 3 rcport will bc issued in Octobcr 1999 and as part of Appcndis B to the 
final report. 

RAC has dcvclopcd a Monte Carlo interface for RESRAD for use in Task 5 :  /ndcpendcw/ 
('a/cii/a/ion. This interface iiscs tlic distributions identified in Task 3: Inpuis and As.srin7prions to 
dcvclop iinccrtaintics for dose and soil action lcvcl for each of thc sccnarios. The Monte Carlo 
intcrf'ace has bccn developed and tcstcd. Thc intcrfacc is now being calibrated to reflect site- 
specific conditions and apply available sitc-spccific historic data. particularly air monitoring and 
soil concentration data. Results of these independent calculations of dose and soil action level \vi11 
bc rcportcd in thc Task 5 rcport in September 1999. 

Results of the Monte Carlo uncertainty analysis using RESRAD will be provided. 

0 

On February I I .  1999. Charles Mcinhold, Prcsidcnt of the National Council on Radiation 
Protection and Mcasuremcnts (NCRP). presented a 3 hour \vorkshop on radiation health risk 
assessment for the Radionuclide Soil Action Level Oversight Panel. Mr. Meinhold providcd a v e p  
comprehensive and liistorical ovcrvicw of risk and radiation dose dcfiiiitioiis and units, dose 
rcsponsc relationships, various'types of epidemiological studies, and radiation standards. Based on 
the methods he described. we will provide carcinogenic incidence risk cstiniatcs for each annual 
dose limit in the draft Task 5 report in Scptcnibcr 1999. 

Dose limits w.ill be converted to carcinogenic risk and presented to the pilnel. 
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0 RAC' \vi11 provide ii review of (liltit piil)S thiit prohihit ii dctiiilctl esiiminiition of offsite migration 

of iictinitjes. The revie\\ \vi11 be hiiscd on RAC"s intcrilctioil with the Actinidc Migration Panel 

(1)ilt-t of Al)pcntlis D). 

. 

/IA<' has attcndcd the Actinide Migration Studics (AMS) quarterly meetings, and continues to 
interact with study participants. The last meeting of the AMS groups \vas licld on April 29, I999 
and was summarized in the Milcstone 3 rcport. A detailed csamination of thc offsitc niigration of 
actinides is not possiblc undcr tlic time aiid scopc of this contract, as dcscribed in our proposal. Wc 
will. Iio\vcvcr. providc ;I bounding le\:cl. scrccning calculation Tor llic rcsidciit ranclicr scenario with 
con1ainin;itcd drinking w t c r  as a patli~viiy for dosc. In llic drinking wnlcr pathusy. tlic contamination 
fraction of driiiking \viltcr is I .O: tlint is. 100% or tlic rcccptors' drinking walcr conies rroin contaiiiinalcd 
groondwatcr. Protccting individuals iising groundwater rcsourccs near llicir soiircc will prolcct tliosc 
locatcd rartlicr do\vngr;idicnl iiI1d oft-sitc. 

Our asscssnicnt of the impact of groundwater shows that groundcvatcr can have an impact on 
dosc that nccds to be rccognizcd. Howcvcr. bccausc of tlic scvcrc limitations on tiinc and resources 
in this study, \ve can only rccoiiinicnd that a fiiturc study be directed toward this t!.pc of work, 
particularly looking at tlic migration of "'Ani and its daughters. As discussed in thc Task 3 rcport, 
tlic dominant pathway for csposurc froni '.'"Pu is by rcsuspcnsion and inhalation. and that pathway 
will alwhys be most important during thc first ycars aficr clcanup when radionuclidc concentrations 
havc not !.et rcaclicd the groundwatcr. .Based on thc RESRAD conceptual niodcl for subsurfacc 
transport and the h>,drologic transport paranictcr uscd in thc simulation, it takes over 200 ycars for 
significant concentrations of tlic amcriciuni to rcich the groundwatcr, and, thus, bc available in the 
drinking water. 

Howcver, there is much that is not knotvn about thc nicchanisms by which anicricium is 
transportcd through the soil colunin and into the aquifcr. Tlicrc is also uncertainty about thc 
propcrtics of tlic aquifcr itsclf. Studics on thc mobility of radionuclides in the Rocky Flats 
cnvironmcnt. do .show that both plutoniuiii and americium arc strongly adsorbed, liniiting their 
mobility considcrably. Tlic distribution cocficicnt, cvhich dcscribcs the partitioning of 
contaminants bctlvccn solid and aqucous phasc. is quite high for both aiiicriciuni and plutonium at 
Rocky Flats. indicating a high affinity for tlic solid phasc. Tlicrc arc nunicrous paranictcrs that 
affcct tlic rate at ivliicli radionuclidcs arc transported into tlic aquifcr. and, tlicrcfore control the 

crc is- also a rccognizcd potcntial for 
transport of radionuclides attaclicd to si1 

mobility bccausc they do not bchavc as a dissolved phasc spccics in ternis of tlicir sorytion- 
dcsorption propcrtics. 

In summary, the major gap in data that limits our prediction in this project of offsitc 
contaminant migration is thc availability of detailed vadosc zonc transport data as well as the lack 
of iiiodcls that prcdict groundwatcr transport that Iiavc bccn validated using site-spccific data. 
Many of thcsc rcscarch arcas arc topics currcntly undcr investigation in thc AMS studics that will 
rcquirc considcrablc tinic to rcsolvc. 

~ - ~ -calculation of=dosc from- tlic=drinkjtig 
. -  ~ 

d particles tligt~iiodd sigiiificaiitly enhance- -7 = ---r =i -2 ~~ 
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REVIEW OF T H E  RADIONUCLIDE SOIL ACTION LEVELS A T  THE 
ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

TASK 2: COMPUTER MODELS 

GENERAL SUMMARY 

The Rocky Flats Environmciital Tcchnology Sitc (RFETS) is owncd by the U.S. Department 
of Encrgy (DOE) and is currently opcratcd by Kaiscr-Hill Company. For most of its history, the 
Do\\: Clicniical Company opcratcd the Rocky Flats Plant (RFP) as a nuclcar weapons research, 
devclopmcnt. and production complcs. Thc RFP is locatcd about 5-6 mi (8-10 kni) from the 
cities of Arvada, Wcstminstcr, and Broomficld, Colorado and 16 mi (26 km) northwest of 
downtown Denver. Colorado. This currcnt projcct is cvaluating thc radionuclidc soil action levels 
devclopcd for implcmcntation by thc DOE. tlic Eiivironnicntal Protcction Agcncy (EPA) and the 
Colorado Dcpartnicnt of Public Hcalth and Environnicnt (CDPHE). A soil action lcvel is a 
conccntratioii of a radionuclidc in  thc soil cstablishcd to protcct pcoplc from rcceiving radiation 
doscs abovc a sct limit. As a rcsult of public conccrn about tlic proposcd soil action Icvcls, DOE 
providcd funds for thc Radionuclide Soil Action Lcvcl Ovcrsiglit Paiicl (RSALOP) to sclcct a 
contractor to conduct an indcpcndcnt asscssmcnt and to calculatc soil actions lcvcls for the 
RFETS. Ih-k  Asscssnienf (-’orprofion (RAT) was sclcctcd to carry out tlic study. 

The goal of the Task 2 rcport is to discuss and coiiiparc cnvironincntal asscssmcnt programs 
that might be used for dcvcloping soil action lcvcls for tlic Rocky Flats Environmental 
Tcchnology Sitc (RFETS). I n  addition. thc Task 2 rcport discusscs othcr important aspects 
involvcd in calculating soil action Icvcls. The soil action lcvcls dcpcnd on four things: 

( 1) How radioactivc niatcrial is transportcd in  tlic cnvironnicnt to pcoplc (transport 

(2) How pcoplc might bc csposcd to the radioactivc niatcrials (csposure scenarios) 
(3) Hon radiation dosc to a pcrson is asscsscd (radiation dosimctn) 

pathways) 

(4) How radiation protection guidclincs fit in  (annual dosc limits). 
~ 

~ - - - _  - .  - - .  - - ~~ 

- -  

Bccausc of tlicsc considcrations, thc rcport csplains tlic importancc of creating valid 
csposurc sccnarios for the pro-jcct. and discusses scvcral factors that arc important in thc transport 
of radioactive niatcrials in  air and watcr in an arm’ like Rocky Flats. In designing thc scenarios. 
we carcfiilly considcrcd offsitc csposurcs so that if thc pcrson living onsitc full-time is protectcd. 
tlicn tlic pcrsoii living offsitc \vi11 be protcctcd. Undcrstanding thc bchavior of radionuclides in 
the soil and how soil can bc disturbcd or rcsuspcndcd is an intcgral part,of the projcct since 
inhalation is the major csposurc pathway for this kvork. Ncvcrthclcss. thc potential significance of 
thc groundwater pathway has bcen carcfully cvaluatcd. Thc discussion in thc Task 2 rcport shows 
that groundwatcr is an cstrcnicly complcs pathway. L A C  will not asscss it in significant dctail in 
the soil action lcvcl projcct bccausc of the cstcnsivc ongoing Actiiiidc Migration rcscarch. We are 
including groundwater as a pathway i n  onc of our sccnarios to providc a bounding level, 
scrccning calculation with coiitaminatcd drinking watcr as a pathway for dosc. Some of thc topics 
touclicd upon in tlic Task 2 rcport arc fiilly csplaincd in subscqucnt rcports for thc prqject. 
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2 Thc Rocky Flats Soil Action Lcvcl Indcpcndcnt Rcvicw 
Task 2: Computer Modcls 

The main focus of tlic rcport \\-as thc evaluation of coniputcr programs for use i n  thc projcct. 
Thc niodcls rcvicwed in  this rcport arc RESRAD. MEPAS. GENII. MMSOILS. and DandD. The 
Department of Encrgy (DOE) calculatcd soil action lcvcls with thc RESRAD program (Vcrsion 
5.61) previously. and part of thc scope of this currcnt projcct is to rcvicn tlicir calculations for 
choice of thc paranictcr values uscd in RESRAD. RAC sclcctcd programs that wcrc gcncrally 
comparable to RESRAD and that arc widcly uscd. All five proyrams havc bccn dcvclopcd undcr 
sponsorship of onc or morc fcdcral agcncics. 

Wc sclcctcd thc programs using thcsc critcria: 

( I )  Corrcctncss of thc niathcmatical models: that is. how wcll docs the modcl account 
for csposurc pathways and sitc fcaturcs, and how consistcnt is the program with 
site-specific data. 

(2) Validation of thc programs: that is. has tlic program bccn clicckcd or confirmcd with 
data that is \\-ell docuincntcd. 

(3) Sourcc Codc: that is. how availablc is thc cntirc computcr codc to /<A(' and has thc 
program bccn docuiiicntcd. 

(4) Platform (i.c.. conipiitcr and opcrating s\,stcni) and programming languagc. 
(5) Flcxibility of opcrating fcaturcs. that is, what is thc possibility of bypassing the 

automatic iiscr intcrfacc in ordcr to spccify input and output filcs. 

Another considcration in sclccting computcr programs for thc study W;LS our dcsire to usc 
statc-of-thc-art methods for carving out work, cspccially by incorporating unccrtainty cstiniatcs 
in our work. We liavc developed a mcthod to calculate. soil action lcvels that incorporates 
uncertainty into tlic process. Thc tcrni unccrtainty usually iiiiplics lack of knowlcdge about thc 
value of a niodcl pannictcr or thc accuracy of a niodcl prediction. We rcprcsent these 
unccrtaintics as probabilih distributions. Bccausc inputs to tlic sclcctcd codc \vi11 bc in thc form 
of probability distributions, \vc liavc carefilly considcrcd how suitablc the various computer 
programs will bc at providing a distribution of results for dosc, or soil action Icvcls. 

'All fivc of thc progranis sclcctcd for cvaluation can be installcd and cxccutcd undcr some 
version of thc Microsoft Windows opcrating systcm and, as a rcsult. a11 of thc programs arc 
acccssiblc. RESRAD was dcvclopcd by DOE to cvaluatc tlic clcan up and rcmcdiatioii of 
radionuclidc-contamiiiatcd soils at DOE facilitics. MEPAS, \vhich \vas dc.vcloped at Pacific 
Northwest Laboratories. (PNL) and is now conimcrcially markcted. is applicablc to radioactive 
and nonradioactivc pollutants in many cnvironmental media. GENII, also dcvclopcd at PNL, 
providcs internal and external dose estimatcs for csposurc through all pathways that are 

I ordinarily considcred in cnvironnicntal radiological assessments. GENlI has been undcr 
development for more than a dccadc and is unlikely to be niodificd furthcr by its devclopcrs. 
MMSOILS, which was dcvelopcd for thc Environmcntal. Protcction Agcncy, is a largc 
multimcdia cnvironmciital transport program that \\;as dcsigiicd for scrccning asscssnicnts of 
chcniical contamination. Although it docs not trcat radioactivity and decay chains, it \\-as includcd 
in this rcvicw bccausc it,could possibly bc uscful for ndionuclidcs in soils. DandD is currently 
under dcveloprncnt by the NRC as a screcning level code for decontamination and 
dccomniissioning of NRC-rcgulatcd facilitics. Each of tlic programs arc dcscribcd bricfly to,show 
how thcy niight bc uscd or not'in the currcnt projcct. 

DRAFT 
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Task 2 Sumniarv 

RESRAD 

Thc U.S. Dcpartnicnt of Encrgy (DOE) and Argonne National Laboratory (ANL) devcloped 
the coiiiputcr program RESRAD (RESidual RADioactivity) for tlic purpose of performing 
calculations relatcd to niecting tlic Dcpartnicnt ‘s criteria for rcsidual radioactivity. Thc exposure 
pathways available include inhalation, cstcrnal gainilia radiation from soil and airborne 
radioactivity, soil ingestion. drinking watcr. ingestion of vegetables. meat. and milk, and thcse 
can bc individually s\vitchcd on or off to pcrniit thc treatment of a varicty of scenarios. The 
original program froiii IO89 uscd site-specific guidclincs (called soil action levels in this report) 
bascd on DOE gidclincs. Wc havc uscd thc most rcccnt vcrsion of RESRAD (Version 5.82), 
which differs i n  sonic ways from oldcr vcrsions that arc still i n  USC. 

The main diffcrcncc in the ncwr vcrsion from the vcrsion of RESRAD that DOE, EPA, and 
CDPHE uscd i n  prcparing the cxisting action lcvcls documciit is how the program treats the 
rcsuspcnsion of soil. Givcn thc importance of rcsuspcnsion in tlic Rocky Flats arca, tlicse changcs 
may bc significant. Thc changcs involvc tlic calculation of the arca factor (or enhancement 
factor). which is a factor that accounts for the dilution of locally contaminatcd airbornc dust by 
uncontaniinatcd dust rcsuspcndcd from outsidc tlic contaminatcd arca. Thc Task 3 rcport provides 
a dctailcd look at how rcsuspcnsion is being addrcsscd. 

MEPAS 

The Multiiiicdia Environnicntal Pollutant Asscssnicnt Systcni (MEPAS) \vas dcvclopcd at 
Pacific Northwcst Laboraton under DOE sponsorship. Offered as a commercial product by 
Battcllc Mcniorial lnstitutc under a tcchnology-transfcr agrccnicnt with DOE, MEPAS has 
applications for both chemical and radioactivc pollutants. with built-in computation of human 
health risk. MEPAS includes air transport niodcls in addition to surfacc watcr and groundwater 
transport. and it trcats all major esposurc pathways. MEPAS also incorporatcs some of the 
fcaturcs of the EPA models for particulatc suspcnsion by nicchanical and wind-drivcn erosion. 
Howcvcr, thcrc IS not an intrinsic Montc Carlo capability for unccrtainty analysis. 

Bccausc Battcllc Mcniorial lnstitutc dcclincd our rcqucst for pcrniission to examinc portions 
~ - _  - of tlic MEPAS sourcc code. howcvcr. w-wcrc not ablc to_considcr thc MEPAS program at this - __ - - _  _ _  

- -  - - -  

tinic for application to tlic Rocky Flats sitc soil contamination 

GENII 

Thc GENlI code was dcsigncd by Pacific Northncst Laboratory to address cxposure and 
dose rcsulting froin both routinc and accidcntal rclcascs of radionuclidcs. Doses can be calculatcd 
on an aiuiual. conimittcd. or accuniulatcd basis. GENII models the same pathways that are 
includcd i n  tlic RESRAD simulations that wcrc used in thc previous soil action levels document. 
These pathways are rcsuspcnsion and inhalation of contaminatcd soil. inadvcrtcnt soil ingcstion. 
tnnsfcr of radioactivity into homegron n producc and animal products. and cstcrnal csposure of 
thc subjcct to surfacc soil contamination and contaminatcd airbornc particles. Two rcsuspension 
models arc available in GENII: a niass loading approach that is similar to the oiic i n  RESRAD 

GENll also has availablc a scenario of soniconc offsitc who has bccn csposcd to 
radioactivity that has bccn rclcascd and traiisportcd from a rciiiotc location. The RESRAD code 
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a cannot addrcss such an offsitc sccnario. and thcrcforc. GENll has an advantagc as a niodcl that 
may providc dosc cstiniatcs to offsitc individuals. GENll also considcrs an onsitc groundwatcr 
pathway likc RESRAD docs. 

MMSOILS 

Tlic EPA‘s Oficc of Rcscarch and Dcvclopnicnt dcvclopcd MMSOILS for scrccning 
purposcs to estimate human csposure and hcalth risk from chcniically containinatcd hazardous 
waste sitcs. MMSOILS simulatcs chcmical transport in the atmosphcrc. soil. surface watcr. 
groundwatcr. and thc food chain and contains a Montc Carlo nicchanism for propagating 
panmctcr iinccrtaintics into cstiniatcs of csposurc and risk. I t  is possiblc to apply MMSOILS to 
radionuclides i n  the soil. but tlic program has no coniplctc nicchanisni for dcaling with the dccay 
of radioactivc matcrials. Although \vc includcd MMSOILS in  tlic list of programs to be 
considcrcd. w c  ruled out its usc i n  dcvcloping soil action lcvcls for the Rock!. Flats sitc. givcn thc 
time constraints of this pro-jcct. 

DandD 

Thc coniputcr program, l)econtatninotion nnd lIL’cotnnii.v.siotiin,~ ( DandD). was dcsigncd by 
the U.S. Nuclcar Regulato? Comniission (NRC) as a scrccning lcvcl analysis program to providc 
a simplificd estimate of the dosc to an average nicmbcr of a scrccning group of pcoplc. Thc 
program gives a conscrvativc cstimatc that is not dcsigncd to be uscd as an cstiniatc of actual 
dose. llic DandD codc includes four csposurc sccnarios: building rcnovation, building 
occupancy, drinking watcr, and rcsidcntial. For the rcsidcntial scenario, thc pathwaFs includcd are 
esternal csposurc, inhalation. drinking watcr ingestion. ingcstion of food grown from irrigated 
water, land-bascd food ingcstion. soil ingestion, and fish ingcstion. However. the pathways are 
hard-wircd into thc sccnarios and can only bc rciiiovcd from consideration by zeroing the annual 
intakc of any givcn product. 

A drawback to thc USC of DandD in thc currcnt projcct is.that it is still in its first vcrsion and 
has not bccn uscd cstcnsivcly !.ct. Thc docunicntation that acconipanics thc codc’ has  not becn 
published. nor has thc sourcc codc becn rclcascd. This makcs it difficult to use tlic codc and cvcn 
morc difficult to makc confident statcmcnts about how tlic codc functions. Without the 
appropriatc documentation, \vc could not coiisidcr thc DandD codc furthcr for this projcct at this 
time. 

In summa?. bascd on thc cstcnsivc cvaluation of thc availablc coniputcr codcs carricd out in 
Task 2. wc concludcd that cithcr RESRAD or GENll could be adaptcd for thc purposcs of  the 
projcct. DandD cannot bc countcd on in the tinic availablc for this projcct bccausc it is still in an 
carly dcvclopnicnt stage. DandD is also focuscd niorc on scrccning calculations that niakcs it lcss 
suitablc for this prqicct. MEPAS and MMSOILS ncrc ruled out on other practical grounds. 
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RESPONSES TO REVIEWER COMMENTS ON M A L  REPORT 
FOR TASK 6: SAMPLING PROTOCOLS 

This document repeats the reviewer’s comment and then follows it with an indented 
response. In some cases, the comments do not question the Task 6 report but make a general 
statement that does not require a response. The Peer Review Team and RSALOP (or Panel) 
comments are addressed in the following discussion. 

RESPONSES TO PEER REVIEW TEAM COMMENTS 

Reviewer A 

Review Summary 

The content of the above named report came as a surprise to me. I assumed based on the title that 
the objective of the report was to develop a sampling protocol or multiple protocols (because of 
the plurality in the title). Finding that was not the case was a disappointment. Possibly this 
situation was a result of RSALOP or RFCAB not properly briefing the referees as to the purpose 
of this particular task. To be more informative about the contents of the report, I recommend 
RAC retitle this report: “Considerations for Developing a Soil Sampling Protocol for RETS.” 

RAC will consider changing the title for the Task 6 report. During recent discussions with 
the Panel, it was agreed that the protocol would be directed toward the final status survey. 
The report will include a discussion on sampling in support of remedial action; however, 
a sampling protocol for remedial action support will not be developed. The report will 
clarify that the protocol is directed toward the final status survey. 

Once having realized that a protocol was not developed and presented in the document, I 
expected a description of cutting-edge scientific considerations. What I found was largely 

the product expected by RSALOP, then RAC cannot be faulted for providing it. However, the 
membership of RSALOP includes engineers, full professors and several members with many 
years of engineering and environmental science experience. Thus, I cannot help but wonder if a 
review at a depth no greater than that contained in documents already available to RSAZOP, is 
really useful to that committee. 

- textbook rhetoric and a-summary of DOE and EPA methods.-If such a presentation was indeed __. -- - -- - 
_ _  _ _  

RAC believes that the information presented in the Task 6 report, including “textbook 
rhetoric and a summary of DOE and EPA methods” is essential to provide an 
understanding of the underlying concepts of soil sampling. Although some Panel 
members have experience in various aspects of sampling, not every panel member is 
familiar with these concepts. We believe that some elementary discussion and 
presentation of current regulatory guidance is beneficial to the Panel. As far as “cutting- 
edge scientific considerations,” recent discussions with the Panel have resulted in areas of 
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2 The Rocky Flats Soil Action Level Independent Review 
Task 2: Computer Models 

the sampling protocol that will be investigated in more detail. Important aspects of the 
sampling protocol, which the Panel has elected to investigate, include radiation detection 
instrumentation for use at the RFETS and further investigation into hot-spot detection and 
methods to compare hot-spot activities against the action levels. 0 

Here I would like to note that none of the really' difficult issues of developing a soil sampling 
protocol for RFETS were addressed or even mentioned in the RAC report. These issues include, 
but may not be limited to, the following: 

(1) Detection of hot particles and small areas of contamination (those on the order of a few square 
meters or less or a few kilograms or less), 

RAC and the Panel agreed during the last monthly meeting (June 1999) that the sampling 
protocol will not address the problem of hot particles. We ai$ee that this is an important 
current area of research for plutonium contamination. The Panel has elected to research 
the hot-spot detection methods in further detail at a workshop. 

(2) Spatial correlations among measurements which effects the sample size estimates to reach any 
level of statistical confidence sought, 

& 

Spatial correlations among measurements is a very important concept. This comment was 
also provided by Panel member Victor Holm. The sampling protocol will be directed 
toward the final status survey. After remediation of a contaminated area, the spatial 
correlations will probably not exist, thus, removing this consideration from use in the 
sampling protocol. However, it may apply to areas that have not been remediated 
(characterization data indicated the area was below the action levels) and for which a 
final status survey will be conducted. Ideally, the characterization survey and sampling is 
conducted to a level of quality that the data can also be used for the final comparison to 
the action levels. This is an area that the Panel may wish to further investigate to account 
for final status surveys of unremediated areas. 

(3) Lack of correspondence between the surrogate measurement technique (in situ measurement 
of the gamma-ray from 241Am) which views a relatively large sample mass (probably several 
thousand kg) and small areas (or volumes) of high contamination 

Radiation detection instrumentation and the detection of small areas of contamination' is 
an area the Panel has decided to investigate in more detail. A workshop will be held to 
learn more about methods available for detecting plutonium in soil. 

(4) Lack of distinction between uncertainty and variability in measurements, averages, predicted 
values by surrogates, etc. 
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We will review the report and incorporate the suggested changes in the use of such terms 
as uncertainty and variability, averages, and predicted values by surrogates. 

(5) Methods, sample size, etc., for detecting excess uranium contamination in the presence of 
natural uranium. 

The milestone release date of the Task 6 report was scheduled before the calculation of 
the action levels for each radionuclide. This has limited the consideration of several 
important details of the sampling protocol. Because the action levels for the uranium 
isotopes are not known, it is difficult to determine if the contribution from natural 
uranium will be important (Le., if the natural levels are significantly less than the action 
levels, differentiation may not be required). There are methods using ratios of the 
uranium isotopes to determine if the uranium is naturally occurring or contamination. The 
final date for the Task 6 report has been delayed until after the action levels are calculated 
to allow investigation into these types of topics. 

- 

Another omission that I think should be corrected is that the report should provide a definition of 
a “sampling protocol.” The closest to this I found was the list of 10 elements on p. iii. It would be 
equally useful to include a short discussion of the how a “sampling protocol” fits into the overall 
goals of the remediation activities ongoing at RFETS. 

The report will be revised to incorporate a definition of “sampling protocol” and a 
discussion will be added to describe how a “sampling protocol” fits into the overall goals 
of the final status survey. However, as noted in previous comment responses, a “sampling 
protocol” will not be developed for remediation activities. Remediation activities would 
require the development of several protocols based on the particular processes that 
resulted in the contamination event. For instance, spills would require different 
considerations than windblown contamination, which also would also be different from 
leaking tanks. 

~ - - - ~ - - - - -_ - - -_ _ _  - ~~ 

My detailed comments, of which there are many, are found in the following section. 

Detailed Comments 

p. iii and p. i The report states “The report provides recommendations to the RSALOP for 
consideration in developing a sampling protocol for the RFETS in support of the effort to conduct 
an independent assessment and calculate radionuclide soil action levels for Rocky Flats.” 

I would normally expect that a sampling protocol would be used to determine an average 
contamination, spatial patterns or trends, compliance with remediation standards, or other such 
specifics. Is this not the case? The sentence above implies the protocol is limited in use for an 
independent assessment and to calculate radionuclide soil action levels. If so, then the referees are 
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again without the proper information as to the purpose of the programs. However, if the statement 
is wrong, as it appears to me, then the sentence should be significantly revised. 

RAC will revise the statement to better clarify the purpose of the sampling protocol in the 
Task 6 report. 

The opening sentence on p. iii implies that RSALOP will develop the sampling protocol, but on 
p. 12, it states “Therefore, including an Oversight Panel member representative on the RFETS 
planning team is an important consideration to ensure an understanding of the final sampling 
protocol.” The latter statement implies that an RFETS planning team - which may or may not 
include a RSALOP member - will be developing the protocol. The sentence on p. iii and p. 12 do 
not agree as to who has the responsibility of developing the protocol. This should be better 
explained. 

RAC will incorporate this recommendation into the report. 

p. 1 The terms “sampling units’’ and “survey unit sizes” are used in the 4” bullet without 
definition. [I later found a definition for “survey unit” on p. 14. It should be presented earlier if 
the term is used there.] 

RAC will incorporate this recommendation into the report. 

p. 1, 5” bullet states: “The variance in contamination measurements must be estimated before the 
number of samples can be determined.. .” It should state “...before the number of samples 
[required for xxxx or to reach zz precision of the mean, etc.] can be determined.. .”. 

RAC will incorporate this recommendation into the report. 

This bullet also mentions estimating the variance by “professional judgement.” I have seen such 
statements in the literature, but I wonder if RAC is really advocating that. If not, it should be 
stated with much more care. 

RAC will modify this statement in the report. 

p. 2, The report states “Radiation detection equipment can be used to scan [my italics] the entire 
survey area...”. The authors have not defined what they mean by “scan” and their lack of 
precision in defining that concept indicates to me a lack of understanding of the technique. Does 
this mean a moving detector, e.g. vehicle mounted or an aeria! survey (e.g. using aircraft) or does 
this mean using in situ spectrometry to monitor the entire “survey unit”. In situ spectrometry is 
normally a static procedure, so I don’t understand the word scan. If the potentially contaminated 
area has an area that is a large fraction of, or multiples of, areas equal to one or more square kms, 
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c then I don’t believe it is feasible to survey (or scan in the words of the authors) the entire area by 
in situ methods. Large areas would require vehicle or aircraft mounted detectors. I remain suspect 
of the authors understanding of these measurement techniques. Certainly the text requires 
clarification if it is to be useful and not misleading to a lay audience. 

RAC will define the word “scan” in the report. The word “scan” in terms of radiation 
field survey techniques for the detection of radionuclides in soil involves moving a 
detector across the soil surface. The FIDLER, a large area (12.5 cm. diameter by 0.16 cm. 
thick) NaI(T1) scintillation crystal, detects the 17 keV and 60 keV X and y rays from 
plutonium and 24’Am in the soil. The instrument and detector are portable and can be 
used to “scan” the soil surface. As far as in situ techniques, researchers at the U.S. 
Department of Eiiergy’s Environmental Measurements Laboratory are currently working 
on the problem of the identification of hot-spots using in situ (static) gamma-ray 
spectrometry techniques in support of the MARSSIM methodology. However, at the 
present time, modeling results for the action levels for each radionuclide are not 
available, thus, preventing a recommendation on instrumentation based on the detection 
capabilities of different instruments versus the action levels. The Panel has decided to 
delay the release of the final Task 6 report until after the action levels are calculated. In 
addition, the Panel is currently preparing a workshop in which experts in radiation 
detection methods for field applications will discuss potential methods for use at Rocky 
Flats. 

This section also states “Therefore, a correlation between the plutonium contamination and the 
americium contamination must be established to ensure that areas of elevated americium 
contamination detected also provide coverage for other radionuclides.” I cannot understand this. 
A quantitative relationship (not a correlation) is used to predict a radionuclide of interest (e.g., 
Pu) which is difficult to measure from a surrogate radionuclide which is easier (or less expensive) 
to measure (e.g., Am). How does establishing that relationship ensure proper coverage for other 
radionuclides that likely have different chemical properties and different degrees of migration? 

~ 

- 
~ ~~ ~ - RAC will modify this statement and clarify that the surrogate method being discussed - 

involves using americium as a surrogate to the estimation of plutonium contamination. 
~ 

p. 7. 1’‘ paragraph numbered item 2). It should read “deposited inventories.. .” 

This editorial comment will be incorporated into the report. 

On p. 10, I found what I assume is the part of the “bottom line” of this report, that being that RAC 
approves of the RFETS soil sampling programs: “Overall, the RFETS sampling program meets 
the industry standard and ensure the collection of quality data.” I note this here because when I 
reached the end of p. 35 and then suddenly found the REFERENCE LIST, I felt there to be an 
absence of any concluding remarks. The sentence I refer to seems to be of an importance to 
warrant inclusion in a closing section. I found no other such definitive statements in the report, 
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but possibly there were some. If there are other such definitive findings, the report would do well 
to highlight them some way or include them in a “Concluding Remarks” section. 

RAC will provide a conclusion section in the report with all “definitive” statements and 
recommendations. RAC will also clarify the statement that “Overall, the RFETS sampling 
program meets the industry standards and ensures the collection of quality data.” This 
statement referred to the overall documented program in terms of quality assurance 
programs, DQO methodology, procedure development and documentation, and reporting. 
As stated in the Task 6 draft report, RAC does not advance the soil field sampling 
methods used at Rocky Flats, such as the CDH sampling methods or the Rocky Flats 
sampling method for comparison to the action levels. In addition, we have pointed out in 

acceptable for comparison to the action levels. 
the report that composite sampling, currently being conducted at Rocky Flats, is not i ,  

p. 10, The use of an excessively long string of modifiers, e.g. “specific radionuclide soil action 
level sampling protocol” makes interpretation laborious. I suggest improving the presentation 
style here (and elsewhere), e.g., “a sampling protocol to determine the soil action levels for 
specific radionuclides.” 

We will revise the report to incorporate the above suggestion. 

p. 12, The report states “...radionuclide concentrations in soil are not deterministic, rather they 
are uncertain.. .” This is stated very imprecisely. In actuality, radionuclide concentrations (which 
are always an average over whatever volume of sample is measured) can be determined 
extremely accurately. If the authors means that concentrations as determined by in situ methods 
(which indeed are less accurate), concentrations determined by surrogate measurements, or the 
average concentration value, are uncertain, then they should say so. 

RAC will revise this statement to clarify that the soil sample data will provide an estimate 
of the population distribution for each radionuclide. These distributions can then be used 
in the stochastic assessment of the sum-of-ratio calculations. 

This section goes on to say the “[uncertain] concentrations can be represented by “a probability 
distribution.” I don’t believe individual measurements of concentrations are very certain (see 
above). Do you mean the distribution can represent the population of concentration values or do 
you mean the uncertainty distribution of the mean? Lest the authors think that I nit-pick here, let 
me assure you that differentiating the concepts of variability and uncertainty is what defines state- 
of-the-art assessment techniques and such a level of rigor is absent throughout the entire 
document. 

See above comment response. 
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p. 13, The last sentence states ‘‘...will not need the same level of investigation to achieve the soil 
action levels.” I don’t see that a soil action level is something that can be “achieved” by an 
investigation; an SAL is a limiting value of contamination. Consequently, the meaning of this 
sentence escapes me entirely. 

RAC will revise the statement. 

p. 17, Equation 3-2, as written, subtracts a unitless quantity (in parentheses) from the plutonium 
concentration over the 0-3 cm depth range. It seems to be written improperly. 

To reduce confusion, we will put additional parentheses in the equaiion to further outline 
the mathematical operational progression. In addition, the sign for multiplication in the 
equation will be changed from a ( 0 )  to a (x). 

p. 17, The first sentence of the last paragraph should state: “The required sampling depth is also 
dependent on.. .”. 

RAC will incorporate this into the report. 

p. 18, The 4* paragraph refers to “The recommended profile stages are 0-3 cm intervals, as 
conducted by Colorado.. .” Does this mean the profile increments (a more conventional term than 
stages) are recommended by RAC or by Colorado State University? 

The paragraph will be revised to state that RAC is recommending the profile 
“increments” that are currently used by CSU in their research studies of soil at Rocky 
Flats for use in soil sampling for comparison to the action levels. 

p; 20,-The first paragraph of Section 3.6 states “...systematic grid evaluates whether the residual - 
radioactivity in an area exceeds the soil action levels for contamination conditions that are 
approximately uniform across the survey unit.” I assume this means that systematic grid sampling 
evaluates the residual radioactivity when the contamination is approximately uniform. A crucial 
word is left out or some other point is being made that I have not grasped. 

~ - 

RAC will revise the paragraph to clarify the meaning. 

The same paragraph talks about “surface scanning” which (again) is not a proper name for any 
field measurement technique I have ever heard of. I can only guess the term refers to in situ 
spectrometry, however such measurements are generally static and have nothing to do with 
scanning - unless a moving detector is used, such as a vehicle or aircraft mounted unit - but there 
have been no references to such devices and they would not likely have the sensitivity required. 
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The wording “scanning” again appears on p.21, 2“ paragraph but no additional explanation is 
provided. 

As discussed in a previous response to a similar concern involving the use of the term 
“scan,” RAC will define the word “scan” in the report. The word “scan” in terms of 
radiation field survey techniques for the detection of radionuclides in soil involves 
moving a detector across the soil surface. In addition, the Panel is currently preparing a 
workshop in which experts in radiation detection methods for field applications will 
discuss potential methods for use at Rocky Flats. 

I could not grasp the entire discussion on Scan MDC presented on p. 21. I don’t believe this is 
due to my lack of understanding of the field as I have considerable experience with measurements 
of radioactivity in the field and of detection limits. I don’t see any citations on this material. Is it 
original to RAC or does it have another origin? In any case, it needs a considerable rewrite. In 
particular, I found this sentence not to be understandable: “One method of determining values for 
comparing capabilities of the detection equipment involves modifying the soil action levels using 
a correction factor that accounts for the difference in area and the resulting change in dose.” 

RAC will revise the discussion on page 21 of the Task 6 report. Additional work is 
currently being conducted on the detection of hot spots (Le., small areas of elevated 
activity) that will be incorporated into the final report. 

. Detection limits are sufficient for comparing sensitivity of instruments or particular measurement 
techniques; in fact, that is one of their purposes. Thus, I am at a loss in understanding this section. 
‘For that reason, I did not review the rest of this section up to Sec. 3.7. The rest of the material in 
this section also probably needs improvement but I did not attempt reviewing it as noted. 

See previous response from prior comment. 

p. 23, The rz value for the empirical relationship given as eq. 3-10 is quite high (0.87) for field 
studies, indicating a correlation of 0.93! What suggests to the author that “it appears that 
additional studies would be needed to provide an accurate correlation that would apply to all 
areas surrounding the 903 pad? 

The basis for the statement that “additional studies should be .conducted” involved 
statements by the author showing comparisons to other research studies and differences 
in the onsite and offsite ratios between soil concentrations of 24’Am and 2 3 9 * z ~ u .  We will 
add additional discussion in this area of the report to clarify the reviewer’s concerns. 

p. 23, Neither the Mann-Whitney test (based on the rank-sum) or the Kolmogorov-Smirnov test 
(for comparing distributions or goodness-of-fit) are parametric tests as the authors claim. These 
are both non-parametric tests. This level of inaccuracy in this report is perplexing. a 
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The Mann-Whitney and Kolmogorov-Smirnov tests are nonparametric tests as pointed 
out by the reviewer. This was an unfortunate error and it will be corrected. 

p. 24, 2”d paragraph. The crucial word “not” is left out of the sentence: “When the underlying 
distribution is not symmetric, the mean is not equal to the median.” 

The actual error in this statement results from having the word “not” before symmetric. 
The sentence will be revised to state that “When the underlying distribution is symmetric, 
the mean is equal to the median.” The above sentence then follows into the next sentence 
which correctly states that “When the underlying distribution is not symmetric, these tests 
are still true tests of the median but only approximate tests of the mean.” 

, 

p. 24, 4” paragraph. Incorrectly failing to release an area which in actuality satisfies the release 
criteria is a ‘false-positive’ result because the null hypothesis (of no significant difference 
between the measurements and the release criteria) is incorrectly rejected. The text states this is a 
Type 11 error but in actuality this is a Type I error. This misapplication is carried into Section 
3.8.2. [I discuss this topic in more detail later in this review.] 

I See comment response for Section 3.8.2 below. 
I 

p. 24, last sentence. I think the authors do a disservice to RSALOP by the vagueness and lack of 
useful information which is exemplified in the last sentence: “. ..if the background concentrations 
of the radionuclides present at the RFETS are only a small fraction of the soil action levels, there 
is no need to consider background.” Data on background levels of uranium, plutonium, and 
americium is available in the open literature. Why not include at least mean values of these 
nuclides for the Rocky Mountain States and thereby give some useful information? In that case, 
the sentence could be rephrased, “...if the soil action levels are many times the average 

estimate 35 Bq/kg, -0.5 Bqkg, <0.1 Bq/kg, respectively), then there is no need to consider 
background.” 

- - - .  . - 
- background of uranium, plutonium, and-americium (give the values here, from my knowledge - 

RAC will include a section on radionuclide background concentrations for areas near the 
Rocky Flats site. 

p. 25, One of the single most important elements of a “sampling protocol” is that of determining 
the required number of samples to meet a particular level of precision, yet, I found section 3.8.2 
to be the weakest section of the report and to also have a number of inaccuracies. The following 
comments apply to section 3.8.2. 

Section 3.8.2.1 First sentence claims that the required number of samples depends on the 
“anticipated variability” of the measurements. This is most assuredly wrong. Possibly the authors 
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mean that an initial estimate of the required number of samples depends on the “anticipated 
variability”, however, such estimates would have to be revised as better information is collected. 

RAC will revise the sentence to indicate that “an initial estimate” and not “anticipated 
variability” is required to calculate the number of samples. 

Section 3.8.2.2 It is stated: “When testing the mean, the recommended null hypothesis (I-&,) is that 
the residual radioactivity in the survey unit exceeds the action levels.” A null hypothesis by 
convention states that the statistic (such a sample mean) that is being compared to another sample 
mean or to fixed value (such as a RSAL) is the result of random sampling and that any difference 
is due to chance. Thus, the recommended null hypothesis should be that there is no difference in 
the residual radioactivity measured in the survey and the action level - exactly the opposite of 
what is written in the text. Note that what I am describing is a conventional two-sided hypothesis 
test. A single-sided test, closer to what is described in the text, can also be computed which tests 
& against an alternative hypothesis, where the alternative is ‘stated as “the measurements tend to 
exceed the RSAL.” However, the null hypothesis still proposes the condition, Le., there is no 
significant difference and that any observed difference is due to chance. 

RAC disagrees with this comment because the reviewer is referring to the null hypothesis 
as being the state where there is no difference between the sample data results and the 
action levels. In hypothesis testing we begin by making a tentative assumption’about a 
population parameter. This tentative assumption is called the null hypothesis and is 
denoted by &. We then define another hypothesis, called the alternative hypothesis, 
which is the opposite of what is stated in the null hypothesis. This alternative hypothesis 
is denoted by Ha. The hypothesis-testing procedure involves using data from a sample to 
test the two competing statements indicated by H, and Ha. 

Let denote the specific numerical value of the population mean being considered in the 
null and alternative hypotheses. In general, a hypothesis test concerning the values of the 
population mean p must take one of the following three forms: 

H,: p 2 RSAL 
Ha: p < RSAL 

H,: p 5 RSAL 
H,: p > RSAL 

H,: p =  RSAL 
H,: p # RSAL 

In many situations, the choice of H, and Ha is not obvious; in such cases, judgment on the 
part of the data user is needed to select the proper form of H, and Ha. However, as the 
above example forms show, the equality part of the expression (either 2, I, =) always 
appears in the null hypothesis. The statement of the null hypothesis in the report did not 
include the equality portion of the statement in the null hypothesis; this may be what 
confused the reviewer. In selecting the proper form of H,, and H,, keep in mind that the 
alternative hypothesis is what the sampling study is attempting to establish. Thus, asking 
whether the data user is looking for evidence to support p < RSAL, p > RSAL, or p f 
RSAL will help determine H,. 

We will revise the null hypothesis to state that: 
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~ 

Ho: p 2 RSAL and Ha: p < RSAL 

Note: This is an example case where we are testing the mean of the radionuclide 
soil concentrations against the action levels. The Panel may determine that 
another population parameter will be applied to the action levels such as the 
median, 95 percentile, etc. 

The null hypothesis as stated above assumes that the survey unit is contaminated above 
(or equal) to the action level; thus, the statistical analysis must prove that this assumption 
is wrong. If the statistical analysis provides evidence that the null hypothesis is not true, 
then we accept the alternative hypothesis that the survey unit soil concentrations are less 
than the action levels. 

The statement of the null hypothesis above is designed to be protective of human health 
and the environment as well as consistent with current methods used for demonstrating 
compliance with regulations. EPA, NRC, and DOE have adopted the use of this null 
hypothesis in MARSSIM for statistical analysis of contaminated sites. The EPA has also 
provided null hypotheses stated in this manner in their soil cleanup standards document 
(US. Environmental Protection Agency, 1989, Methods for Evaluating the Attainment of Cleanup 
Standards - Volume I :  Soils and Solid Media, EPA 230102-89-042, Oftice of Policy, Planning, 
and Evaluation, Washington, D.C.). It is acknowledged that site contamination conditions, 
such as lack of measurement techniques with appropriate detection sensitivities, may 
preclude the use of the null hypothesis that the survey unit is assumed to be 
contaminated. Another problem arises when there is a high variability in background 
concentrations of the radionuclides. If the background concentrations are near the 
proposed action levels, it becomes difficult to distinguish between background and 
contamination concentrations. The U. S .  Nuclear Regulatory Commission uses the null 
hypothesis that the survey unit concentration is indistinguishable from the concentration 
in the background area, when background variability is an issue (C.V. Gogolak, A.M. 
Huffert, and G.E. Powers, 1995, A Nonparametric Statistical Methodology for  the Design 
and Analysis of Final Status Decommissioning Surveys, NUREG- 1505, Draft Report for 

- - ~ - - - - -  Comment, - U.S. Nuclear Regulatory Commission, Division of Regulatory Applications, 
Office of Nuclear Regulatory Research, Washingt0n;D.C.). Statistical tests are-then - = -- - 

performed to demonstrate that the survey unit is indistinguishable from background. 
- - 

The Panel is currently planning a workshop on radiation detection instruments for use at 
the Rocky Flats site. In addition, the release of the Task 6 report has been delayed until 
the action levels are determined so that additional considerations in this area may be 
investigated. 

Section 3.8.2.3 This section incorrectly states “A false positive error would result in the release of 
a survey unit containing residual radioactivity.. .” Because of the incorrect statement of the null 
hypothesis (see above);the examples given for both the Type I and Type I1 errors are incorrect. 
Given that the null hypothesis proposes no d difference except that due to chance, a Type I error 
(false positive) would result in cleanue (not release) of a survey unit that does not contain 
residual radioactivity in excess of the RSAL. The next paragraph gives an incorrect example of a 
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Decision based on the sample 
data is 

Clean 

Contaminated 

Type II error. It states “A false negative error would result in either unnecessary cost because of 
remediation .. that are below the release criterion. Rather, a Type II error (false negative) would 
result in the release (not cleanup) of an area that is above (not below) the release criterion. 

The true condition is 
Clean Contaminated 
Correct decision False positive (Type I error) 

released as clean when it is 
really contaminated 
Correct decision False negative (Type II error) 

unnecessarv remediation 

As stated in the above comment response, the null hypothesis is not incorrect. Therefore, 
the Type I and Type 11 errors are stated correctly. 

The following table provides an explanation of false positive ‘and false negative 
conclusions based on our proposed null and alternative hypotheses: 

In addition to the inaccuracies discussed above, this section is exceedingly ,we& because it gives 
.no guidance on calculating the required number ‘of samples. It is hard to believe such a section 
would be presented without some of the conventional mathematical formulae available from.the 
literature for estimating sample sizes (there are several formulae available depending on the type 
of distribution type that is likely). 

We will provide guidance and ,conventional mathematical formulae on calculating the 
required number of samples in the revised report. 

Furthermore, a major consideration was not discussed or even mentioned which is important to 
determining the number of samples required, that being, the phenomena (sometimes considered a 
problem) of spatial correlation. Because concentrations of radioactive contamination (or natural 
elements) in the environment represent single values sampled from a continuum over a two- 
dimensional space, each value is related to nearby values (Le., they are correlated) as a result of 
the events or process which deposited the radioactivity. Spatial correlation has important 
consequences to estimating the local (or regional) spatial variance and for correctly stating 
confidence limits. Failure to realize the Dresence of positive correlation in measurement data 
(ex.. environmental measurements) leads to a confidence interval that is too narrow. Two narrow 
of confidence limits results in a false sense of security that the required precision has been 
achieved. For the purposes of comparing measurements with guidelines, standards or historical 
values, recognizing and determining the spatial correlation of measurements may be important. 
Gilbert (1987, Chapters 4,8,16, 17) and Cressie (1991) should be consulted for methods to 
determine the existence of, and the degree of, spatial correlation. Cressie (1991) shows how to 
compute the number of samples (n) required to reach the same precision, if spatial correlation 
exists, as compared to the same number of independent samples. 
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See comment response given previously on the subject of spatial correlation. 

References: 

Gilbert, R. 0. Statistical Methods for Environmental Pollution Monitoring. Van Nostrand 
Reinnhold Co. 1987. 

Cressie, N. Statistics for Spatial Data. New York, John Wiley & Sons, Inc. 1991. 

p. 26, First bullet item: The BEIR V report (incidentally, the reference should not be to BEIR .- 
which is an acronym for the title, but to the National Research Council that published the report) 
does not state “public health risk is modeled as a linear function of dose” but rather the report 
derives risk estimates which are linear functions of dose for a variety of solid cancers. Note also- 
that leukemia risk is a linearquadratic function of dose. 

. 

’ RAC will incorporate these suggestions into the report. 

p. 26, First bullet item states “When the risk is linear, much higher values ...” but should say 
“When the risk is linear and without a threshold, much higher values.. .”. 

c 
RAC will incorporate this suggestion into the report. 

p. 26, Second bullet item states: “The soil radionuclide action levels are not free of error.” The 
words “not free of error” should be replaced “cannot be determined with absolute precision.” 
Error and imprecision due to uncertainty do not necessarily have the same meaning. 

RAC will incorporate this suggestion into the report. 
- ~ 

- -~ - ~- - - - -  _ _ _  _ ~ -  - - - _ _  

A “Concluding Remarks” section at the very end would be useful because the report ends 
abruptly without tying together the variety of topics covered. 

RAC will develop a conclusion section for thexeport. 
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Reviewer B 

Introductory note: for convenience, overall comments are presented first, and more detailed 
comments are presented on a page-by-page basis. Purely editorial comments are introduced by 
the word “Editorial”. From my perspective, RAC need not respond in writing to any of the 
comments and suggestions labeled “Editorial”. 

Overall Comments 

The draft is thorough and quite credible as to the substantive topics dealt with. It will, however, 
be hard going for the non-specialist, but I do not see a good solution to that problem. As noted in 
my comments on the Draft Report on Task 2, I recommend the preparation of a separate, free- 
standing brief summary that presents the essence of the draft, especially its recommendations and 
conclusions, in a form more understandable by non-specialists. This will be a tough challenge for 
this particular part of the project. 

RAC will include a brief summary of the report that is written to help nontechnical people 
to understand our objectives and recommendations. 

A particularly strong aspect of the Draft was the identification of the specific recommendations 
from the body of the Draft in the Executive Summary. This feature should be considered for all 
subsequent drafts as well. In fact, when reviewing the actual Draft, it was sometimes hard to 
identify the recommendations on the first reading, since I was focussing on the detailed flow of 
the analysis. Therefore I suggest consideration be given to highlighting the recommendations in 
the text in some way, perhaps with italics, or special sub-headings. 

RAC will attempt to provide a better presentation of the recommendations throughout the 
report. 

On their merits, I support all of the recommendations provided by RAC. However, the basis for 
certain of RAC’s more important (and likely more controversial) recommendations needs to be 
beefed up. In my specific comments, I have indicated where this is needed. 

The Executive Summary did not adequately incorporate RAC’s conclusions from Section 2.6. I 
recommend that this be done in the Executive Summary, but only after significant improvements 
are made to Section 2.6 (see my detailed comments later on Section 2.6, page 10 of the draft). 

See comment response on Section 2.6 below. 

Also, in both the body of the draft and the Executive Summary, it would be good to specify 
exactly to whom the recommendations are really directed (and thus from whom a response is 
expected). 
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RAC will identify the intended responsible parties in the revised report. 

The end of the Draft left me hanging. The three sections are: Introduction, Review, and 
Recommendations. There is no final section headed Conclusions. Perhaps it is not necessary, and 
the Executive Summary fully serves that purpose. I suggest, however, that the authors consider 
adding a brief conclusion section. 

We will provide a conclusion section in the revised report. 

The list of acronyms is a useful feature. 

This draft had a few typos, etc., which I have tried to identify is as much detail as possible. Many 
of them were probably due to excessive reliance on the “spell check” feature of the word 
processing program used. 

Detailed Comments 

Page iii, first paragraph. Probably editorial, but perhaps not. Is the Oversight Panel itselfgoing to 
develop and carry out its own sampling protocol at Rocky Flats? Without going back to the basic 
documents, I thought the purpose of this Task was to help the Panel provide its views on any 
protocols to be used by the actual Rocky Flats team (DOE and contractors). The wording in the 
first paragraph seems to state that the Panel will be developing and conducting its own protocol. 

R4C will clarify the purpose of the sampling protocol in the revised report. 

- _ -  - -  ~ 

Page - iii, - _ _  second paragraph. The draft states that “several areas.. .were considered acceptable.” 
This impliesthat other areas were not acceptable (though I did not find such a conclusion in the- 
body of the draft). If some areas are acceptable, and some are not, I recommend that both groups 
be listed in the Executive Summary, or that at least a reference be given to a new section in the 
draft (see General Comment above) that identifies both groups. 

RAC will incorporate these suggestions into the report. 

Page iii, #3. Editorial. Isn’t the recommendation specifically for the MARSSIM “classification 
scheme”, or would another system do? 

We will clarify the MARSSIM classification scheme in the revised report. 

Page 1, first paragraph. See earlier comment on Page iii, first paragraph. 
Risk Assessment Corporation 
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See prior comment response for page iii, first paragraph. 

Page 1, first bullet and elsewhere. Editorial. I believe that the generally accepted phrase is “DQO 
process” (not “DQOs process”), and that “DQOs” is used when specifically discussing the 
objecti.ves, not the process leading to them. If I am correct, this can be fixed by a careful search 
and replace review of the entire draft. 

We will incorporate these changes into the revised report. 

Page 1, second bullet. Editorial. I suggest ending the sentence as follows: “...in inappropriately 
releasing contaminated sites for restricted or unrestricted use.” 

RAC will consider this editorial comment for incorporation into the report. 

Page 1, third bullet. Editorial. Shouldn’t “comparing” replace “evaluating”? 

RAC will change “evaluating” to “comparing.” 

Page 2, second paragraph. Editorial. The DQOs/DQO matter mentioned just above. I will not 
identify any additional examples in these comments, though there are many. 

RAC will ensure appropriate usage of DQO and DQOs in the revised report. 

Page 3, first paragraph. While the summary of this section (page 10) gives the conclusion, I 
suggest telegraphing the conclusion right at the start of the section. 

RAC will incorporate this suggestion into the revised report. RAC will also clarify the 
statement that “Overall, the RFETS sampling program meets the industry standards and 
ensures the collection of quality data.” This statement referred to the overall documented 
program in terms of quality assurance programs, DQO methodology, procedure 
development and documentation, and reporting. As stated in the Task 6 draft report, RAC 
does not advance the soil field sampling methods used at Rocky Flats, such as the CDH 
sampling methods or the Rocky Flats sampling method for comparison to the action 
levels. In addition, we have pointed out in the report that composite sampling, currently 
being conducted at Rocky Flats, is not acceptable for comparison to the action levels. 

Page 3, second paragraph. Editorial. While SOP is found in the acronym list, I don’t think it has 
been used (and identified) earlier in the body of the report. 
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We will ensure that acronyms are spelled out when they first appear in the report. 

Page 4, first full paragraph. Editorial. Does “operable unit” need to be defined? 

We will define operable unit in the report. 

Page 5 ,  Table 2-2. Editorial. RFI and RI are not defined in this draft. For this purpose, perhaps a 
footnote to the table would meet the need, since I don’t think the acronyms are used later. 

We will define RFI and RI in the report. 

Page 5 ,  heading 2.2.2. Editorial. Does EMD need to be defined? 

We will define EMD in the report. 

Page 7, end of first partial paragraph. Editorial. “Very” should probably be “verify”, and HPGe, 
while in the acronym list, isn’t spelled out in the text until page 9 (this last is a very minor point, 
but does show how carefully I read the draft). 

, RAC will incorporate these suggestions into the report. 

Page 10, Summary section. The entire Section 2 was really more of a description rather than a 
review, until we reach 2.6, which is the heart of the matter. I strongly urge that 2.6 be expanded to 
include more clearly RAC’s views. The RFETS program is “considered adequate” (last 
paragraph). Some skeptics might wonder if RAC left out the words “barely” or “marginally”. 
Others, ~ with - _  a different attitude, might think the word “fully” was omitted. RAC should be as 
clear as possible, to minihize the chance of suc5 interpretations by others. In the same vein, - 
earlier in 2.6, if RAC believes that the RFETS team has used the right references, developed solid 
guideline documents, etc., it should say so clearly and unequivocally. If the RFETS team did only 
a so-so job, RAC should say that instead. Finally, I urge RAC to offer its own views on whether 
the four methods are all necessary. (I have my own opinion, but that is not relevant. RAC’s 
opinion is, however, highly relevant to the Oversight Panel.) Simply noting that each method is 
used for different purposes is not quite enough. Are all the purposes of equal importance? Are 
some methods more “standard” than others, while the Rocky Flats situation also requires the 
addition of non-standard methods? Does the existence of four methods, while perhaps 
complicating the level of detail, etc., provide for a fuller understanding of site conditions, risks, 
etc.? In short, I recommend that this section be expanded to provide a full presentation of RAC’s 
conclusions, and that appropriate features of this new section be incorporated into the Executive 
Summary. 
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RAC will provide additional text to clarify our view of the RFETS sampling program to 
ensure that no interpretation of our findings is necessary. 

Page 12, first paragraph. Elsewhere, the DQO process is flat out said to be iterative (which I think 
is correct), while here it is characterized as “likely” to be iterative. RAC should decide which it 
believes is correct, and only use that descriptor. (I believe this is the only place where “likely” is 
used.) 

RAC will remove the word “likely” from the sentence. 

Page 12, third paragraph. Editorial. “Consideration” should be replaced by “recommendation”, 
and the sentence re-worded appropriately. 

We will replace “consideration” with “recommendation.” 

Page 12, fourth paragraph. Editorial. “Active” should be replaced by “action”. 

We will change “active” to “action.” 

Page 13, third paragraph. Editorial. Remove the comma after “thus”. 

RAC will incorporate this change into the report. 

Page 13, fourth paragraph. Editorial. “Probably” should probably be “probability”. “CDPF’ 
should be “CPDF’. 

RAC will incorporate this change into the report. 

Page 13, fifth paragraph. I don’t think “population” by itself is quite the right word, and the 
sentence may need to be expanded to be clear. Perhaps it should be “. . .that the estimated overall 
measured group of samples meets.. .” In general, this paragraph should be re-written to read more 
clearly than it does now. 

RAC will rewrite this paragraph. 

Page 13, last partial paragraph. This sentence needs re-writing. Investigations in and of 
themselves do not achieve soil action levels, only cleanup activities do that. 

RAC will rewrite this sentence. 
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Page 15, end of section 3.3.2. If it is possible, I recommend RAC add a short paragraph 
explaining the implications if this recommendation is adopted by the Oversight Panel. This is one 
of only two specific recommendation that, in my opinion, calls for such elaboration. 

RAC will elaborate on this recommendation. 

Page 17, second (complete) paragraph. Would it be helpful to some audiences to briefly describe 
what the background is due to? 

RAC will describe the background reference in the Litaor (1999) study. 

Page 17, third paragraph. Editorial. “Intensive” should be replaced by “extensive” 

We will change “intensive” to “extensive.” 

Page 17, fourth paragraph. I recommend that the last sentence (“...profile is likely to be.. .”) be 
elaborated on. In particular, in what way(s) is the profile likely to be vastly different? 

We will elaborate on the reason that the radionuclide profile distribution would be 
disturbed by remedial activities. 

Page 18, first partial paragraph. Editorial. I suggest the following change: “In contrast, other 
pathways, such as plant uptake.. ..” 

RAC will incorporate this change into the report. 
- -  - - -  - - - - - _ _  - _  ~ - _  - - _  - - _ _  

~~ 
-~ ~ 

Page 18, end of Section 3.4. If RAC really believes the 3 cm interval is the way to go, the case 
should be made as strongly as possible in this section, if for no other reason than it apparently 
will mark a major change (and may be strongly resisted by some). In addition, this specific 
recommendation should be carried forward as stated to the Executive Summary, not generalized 
as it is now. 

RAC will provide additional discussion on the incremental sampling recommendation. 

Comment on all of Section 3.5 and Section 3.6. This is about as clear an explanation of these 
topics as I have ever seen. In particular, I suggest the use of additional “for examples”, as done on 
the bottom of page 21, to give some reality for non-specialist readers. 

Risk Assessment Corporation 
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RAC will consider incorporating additional examples in the report for this purpose. 

Page 20, 1ast.paragraph. Editorial. I suggest a comma after “(e.g., standard deviation)”. 

We will incorporate this suggestion into the report. 

Section 3.7. Without having taken the time to do the math, I suspect there is not a really large 
difference between Eq. 3-9 and Eq. 3-10, even though one covers one isotope and the other, two 
isotopes. RAC’s observations on this would be,a helpful addition to this section. More important, 
if RAC really believes surrogates would help (it is included in the recommendations in the 
Executive Summary), a stronger case,should be made in this section, and perhaps an actual 
suggested conceptual approach, with an estimate at least of how quickly it could be done if not 
the probable cost. 

Equations (3-9) and (3-10) are similar and an important omission occurred in Equation 
(3-9). Although Shierman (1994) provides the equation as 23%, discrimination between 
239Pu and ’”Opu was not possible using alpha spectroscopy. Therefore, Equation (3-9) will 
be revised to indicate that it is also using 241Am to estimate 2 3 9 * 2 ~ .  RAC will also 
expand the discussion on the use of surrogates at Rocky Flats. ‘ 

Page 24, second paragraph. My rusty recall of statistics tells me that when the distribution is 
symmetric, the mean is equal to the median. Thus I recommend that “not” be removed from the 
sentence ending “the mean is equal to the median”. If my recall is wrong; ignore this suggestion. 

The statement will be corrected as indicated in the response to the same comment from 
Reviewer A. 

Page 24, fourth paragraph. The Type I1 error concept is cited here, but not defined until page 25. 
The answer may simply be to eliminate the parenthetical in this paragraph. 

RAC will remove the reference to Type 11 in this sentence. 

Section 3.9, page 26. In my view, this is one of the most important recommendations in the Draft, 
and one that I particularly strongly support. It behooves RAC to elaborate somewhat on the 
geieral implications (cost, whether it would lead to significant schedule delays, etc., etc.) 

RAC will expand the discussion on Section 3.9. We are not in a position to estimate costs 
and schedule delays that may be incurred by Rocky Flats because of the implementation 
of this recommendation. However, Rocky Flats is currently using independent contractors 
to perform independent confirmatory investigations on the buildings at Rocky Flats. 
Therefore, it would seem reasonable that similar activities should be conducted for the 
action levels in soil. 



. .  
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Reviewer C 

General comments 

It was hard to immediately determine L,,e overall goal of the report. I eventually concluded that 
the goal was to determine a sampling protocol for determining the spatial extent of cleanup 
needed for areas which do not pass the soil action level. Presumably, this would require 
additional sampling in the future. Because of the tremendous amount of soil sampling that has ’ 
already been done, it was not immediately apparent to me that more sampling will be required in 
the future. My recommendation is to add a short paragraph at the beginning of the EXECUTIVE 
SUMMARY and at the beginning of the INTRODUCTION, explaining what is anticipated in the 
future with regard to determining a course of action based on the eventual soil action level. Then - 

explain that more soil sampling may be required, thus a sampling protocol is needed. 

During recent discussions with the Panel, it was agreed that the protocol would be 
directed toward the final status survey. Therefore, after remediation of an area that 
exceeds the action levels is completed, additional soil sampling will be required. RAC 
will add a discussion on this topic in the EXECUTIVE SUMMARY and at the beginning 
of the INTRODUCTION. Ideally, areas that have not required remediation 
(characterization data has provided evidence that the area was below the action levels), 
the characterization survey and sampling is conducted to a level of quality that the data 
can also be used for the final comparison to the action levels. This is an area that the 
Panel may wish to be further investigate to account for final status surveys of 
unremediated areas. 

I Much of the material in section 2, especially parts 2.1,2.2, 2.3 and 2.4 just give reference to other 

I documents, without providing any real insight to the reader. It forces the reader to refer to many 
other documents to understand how RFETS does QA, QC, SOP’S, Analytical Requirements, and 
Validation Requirements. If the philosophy on all these issues would be difficult to summarize, 
- -  then it should be made clear that this report is making no such attempt. Based on my experience, 
all the-documentation in ttie world attempting to assure-that good; sound data is obtained can = 

easily fail to do so. Many times, so much effort is placed on the “paper trail”, that the actual care 
taken in the conduct of the work can become secondary. It really boils down to having good, 
competent & careful people do the sampling, sample preparation, and laboratory analysis-under 
the guidance of very experience leaders. 

-~ - 

RAC will provide a statement in the report that indicates the purpose of the I2FETS 
sampling program review. It would be quite difficult to provide a summary on the 
philosophy for all aspects of the REFETS program. We agree that having procedures and 
programs in documented form does not provide assurance that field or analytical errors 
will not occur. We will stress this concept in the report. 

The section on “Data Quality Objectives” is important, but it could benefit from some specific 
“what ifs”. For example, what about the need to consider unforeseen circumstances such as those 
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affecting soil stability (e.g. off-road vehicles, fire, flood, high wind, etc.). How will these sorts of 
things affect the DQOs? 

We will expand the discussion on DQOs to provide examples of the factors that need to 
be considered during the process. 

Most of Section 3 was quite well done, and it reflected a good understanding of the historical 
literature and most of the more subtle issues concerning Pu & Am behavior in soils. 

Although no response is required for this comment, it is helpful to RAC when reviewers 
provide comments on sections of the report that they feel were done well. These sections 
can then be compared to those sections that reviewers have identified for revision and 
helps us understand what level of discussion is, expected. 

SDecific Comments 

Page 1, 4" bullet: Water as well as wind can factor into contaminant dispersion. Material can, in 
some circumstances, accumulate in depressions, etc., thus the statement about concentrations 
decreasing with distance, although generally true, is not always so. I think there are exceptions to 
the statement about larger survey units having lower mean concentrations. It depends on scale of 
sampling as well as heterogeneity of contamination and random chance. 

RAC agrees with the reviewer that there are exceptions to the statements made in this 
bulleted item. We will revise this paragraph to indicate these are general statements and 
that exceptions are possible. That is why we stress in the first sentence that sampling 
units must be defined based upon knowledge of the site. 

Page 2, last sentence of bullet paragraph: The relationship of Pu and Am has been quite well 
established already. This is acknowledged later in the report. 

We will change this sentence to indicate that relationships between americium and 
plutonium have been established at the site based on several studies. 

Page 2, first sentence of next to last paragraph: RAC reviewed more than just the RFETS 
sampling program, as is apparent in section 3. 

RAC will modify the introduction to clarify the extent of the review. 

Page 3, third paragraph: Cite literature for the CDPHE and R E T S  methods. I don't find in the 
reference list. This is quite important for this document. 
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We will provide references for the CDPHE and RFETS methods. 

Page 4, Table 2-1: a 1 in 20 field duplicate is not adequate for the RFETS. 

Table 2-1 provides a review of the current RFETS quality control sample collection 
frequency. Table 3-2 provides a method to determine an adequate number of samples 
based on the desired confidence level.. We will provide additional discussion on the 
RFETS review in Section 2 to clarify those areas of the program that RAC deems 
adequate. 

Page 7, last line of first paragraph: I don’t think HPGe surveys can be “verified” with soil data, 
because, not only does depth distribution affect the detector response, but also rocks, moisture; 
and micro-topography. 

We agree that HPGe surveys are affected by depth distribution of the radionuclides and 
soil properties. In general, the depth distribution needs to be investigated to ensure that 
the correct parameters are used in the conversion from instrument count rate to soil 
concentration. As an example (from NUREG- 1506, “Measurement Methods for 
Radiological Surveys in Support of New Decommissioning Criteria”, U.S. Nuclear 
Regulatory Commission, Draft Report for Comment, July 1995), for undisturbed soils a 
negative exponential profile with depth has frequently been found to be an adequate 
model for deposited radionuclides, that is: 

where S is the activity per unit volume of soil (pCi ~ m - ~ )  at depth z (cm), So is the 
activity per unit volume at the soil surface (pCi ~ r n - ~ ) ,  a is the reciprocal of the relaxation 
length of the exponential distribution (cm-’), and p is the soil density (g ~ m - ~ ) .  This 
expresses the profile in terms of the soil mass per unit area, pz (g cm-*), with the degree 

profile has the maximum concentration at the soil surface ( S o )  and decreases with depth. 

the ground, and if alp equals 0, the source distribution is uniform with depth. As an 
example, assume a soil density of 1.5 g cm-3 and an alp value of 0.2 cm2 g-’ (which is a 
typical value for an aged fallout deposit), the corresponding relaxation depth for the 
exponential profile would be 3.33 cm, meaning that the concentration would be reduced 
to I/e, or 3796, of the surface value at this depth. For in situ measurements, the value of 
cdp can be determined from the analysis of soil samples from different depth increments. 
The fraction of the total activity below a given depth (log value) can be plotted versus the 
mass depth, pz. The slope of the line is then the value of dp.  

RAC will change the statement from “verify the HPGe surveys” to “verify the 
radionuclide depth distribution for use in the HPGe survey conversion factors.” 

- _ -  of penetration into the soil represented by the depth parameter a l p  (cm2 g-!). This type of ~ ~ 

If the value of cdp approaches infinity, the source distribution approaches a plane atop 

- - -- 

I 
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Page 8, line 1 (and elsewhere): What is the “undesirable top layer”? Be more specific and 
scientific. , 

RAC will describe the meaning of “undesirable top layer” in terms of the types of 
materials typically removed before sampling at Rocky Flats. 

Page 15, third paragraph, line 5:  Does PU activity in soil refer to concentration? It is not clear. 

The “plutonium activity in soil” reported by Litaor et al. (1995) was referring to 
concentration (Bqkg). We will change “activity in soil” to “soil concentration.” 

Page 19, third paragraph: I can’t agree with statement about a site needing to be homogeneous to 
use random sampling. Better consult a statistician. 

This statement will be revised. The site need not be homogeneous to perform random 
sampling. However, random sampling is not recommended because of .the unpredictable 
spacing between sample locations. Therefore, sample locations may be clustered in 
certain areas, with other areas having fewer sample locations. 

Pages 22, 23, equations 3-9 and 3-10. I recommend comparing these to see if they are really 
different. 

Equations (3-9) and (3-10) are similar and an important omission occurred in Equation 
(3-9). Although Shierman (1994) provides the equation as 239Pu, discrimination between 

and *”Pu was not possible using alpha spectroscopy. Therefore, Equation (3-9) will 
be revised to indicate that it is also using 24’Am to estimate u9*2%. RAC will also 
expand the discussion on the use of surrogates at Rocky Flats. 

Page 29, second bullet: An analytical replicate of RFETS soil will not serve purpose due to micro 
heterogeneity. In other words, the soil cannot be adequately mixed. This can be overcome with 
many replicates and large sample volumes. 

We note on page 29 that analytical replicates can only be used by the analyst as an 
internal control tool and not as an unbiased estimate of analytical precision. Therefore, 
field replicates are better indicators of the total error for sampling. We agree that many 
replicates and large sample volumes will provide a better estimate of error than will a 
small number of replicates. 



. 
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Reviewer D 

General Comments 

The report seems adequate in general, but RAC needs to clarify some issues. General comments 
are listed below and specific page-by-page comments are listed in a separate section. 

1) Soil sample depth. In DOEEPNCDPHE (1996), surface soils are defined to be from the 
ground surface down to 15 cm. Sub-surface soils are defined to be from 15 cm to the groundwater 
table. Since groundwater and surface water pathways were dismissed in DOE/EPA/CDPHE 
(1996), only surface soil radionuclide soil action levels (RSALs) were developed. RAC has stated 
that they, too, will igndre the groundwater pathway (p.27 Task 2) "subject to reinterpretation 
based on new findings ..." RAC should explicitly note in the introduction to this report that the 
RSALS that they plan to develop are for surface soils only. As is, this information is available ' 

,only by noting that none of the sampling methodologies are applicable to depths greater than 15 
cm. If the groundwater pathway becomes more important for any reason, it may be necessary to 
characterize deeper soils and also to make a decision as to whether to apply surface soil RSALs to 
subsurface soils or to develop a separate set of subsurface RSALs. 

RAC will incorporate this recommendation into the revised report. 

2) Terminology. If the RSALs are to be determined stochastically, I think that some new 
terminology is required for clarity. As is, I have difficulty determining whether RAC is talking 
about a point value RSAL or an RSAL distribution since the acronym RSAL is used for both 
(e.g., see comment 12.). RAC should put some thought into new nomenclature for this and future 
reports. It seems to me that the term RSAL is best reserved for the point value RSAL. The RSAL 
distribution, as I understand it, is really the distribution of contaminant concentrations in soil that 
result in the target dose at a site (Ill call this the target dose concentration-- CDT --here), given 
uncertainties in at least some of the input parameters to the concentration-dose model. The point 
value RSAL is a specific value along the CDT distribution (e.g., the x* percentile ). It is 

call the C D ~  distribution an RSAL as well. 

.. ~ ~ 

- . _  inappropriate and confusing to call a specific value of the CDT-distribution an-RSAL and also to - - -_ 

R4C will consider nomenclature to remove the confusion between action levels that are 
point values and those that would be distributions. 

3) Use of the soil sampling data. A discussion of the how the stochastic RSALs will be compared 
to measured radionuclide concentrations for sites with single and multiple radionuclides should 
be more explicit. As is, such a discussion buried in Section 3.2. I think that a brief introductory 
section detailing the use soil sampling data for comparison to RSAL (point values or 
distributions) is necessary (i.e., move section 3.2 and revise some). After all, the whole purpose 
of the report is to recommend soil sampling procedures for the purpose of gathering contaminant 
concentration data for comparison to the newly developed stochastic RSALs. , 
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RAC will incorporate this recommendation into the report. 

Specific DaPe-bv-Dape comments 

I 1. p. vii: 
The acronyms EMD, RFP, and RSAL are used in the text and not defined. Define here. 

We will define the acronyms as suggested by the reviewer. 

2. p.1. 3rd bullet 1st sentence: The verb ’evaluating’ doesn‘t seem right. Shouldnt it be 
’comparing? 

RAC will change “evaluating” to “comparing.” 

3. p.1. 5th bullet: Aren’t there adequate prior sampling studies for most areas? 

Data from prior sampling studies may be used to estimate the variance of the population 
for the purpose of calculating the number of required samples. However, several of these 
studies have generally been performed for characterization purposes. Therefore, the 
variance in the measured contaminant distributions before remedial action will not be the 
same after remediation. 

4. p.2, 1st paragraph: It is stated that the “equipment must be capable of detecting contamination 
at the level desired. This requires knowledge of the detection equipment, including detection 
efficiencies for &e contamination of concern.” It seems to me that, since the charge for the 
current task was to recommend specific soil sampling prodders, it would have been advantageous 
to perform Task 5 (Independent Calculation) before the current task. Then, RAC could apply its 
knowledge of the detection equipment to make recommendations as to the appropriate detection 
equipment to use to evaluate contaminant concentrations at the RSALs. 

The final Task 6 report has been delayed until the completion of Task 5. The Panel is 
currently preparing a workshop in which experts in radiation detection methods for field 
applications will discuss potential methods for use at Rocky Flats. 

’ 5. p.5.Section 2.3 , 1st paragraph: The use of “RFETS” as a subject in this sentence should be 
corrected. The entity(ies) that developed the document should be identified. The same comment 
applies to p.7 2nd paragraph and p. 13,4th paragraph. 

0 

RAC will remove “RFETS” from these statements and replace with the appropriate entity. 
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6.  p.7 first paragraph: There appear to be several typos in the offset quote. Is RFP right? If so, 
define in the acronym list. In the last sentence, should ’very’ be ’verify’? 

“RFP” will be replaced with “RFETS,” and “very” should have been “verified”. Note that 
previous review comments have questioned the use of the term “verify” and the meaning 
of this statement will be changed accordingly. 

7. p.7 third para and throughout document. Be consistent in use of metric system. It’s irritating to 
switch back and forth between cm and inches. I recommend sticking with the metric system. 

The revised report will use metric units as the standard with English units in parentheses. 

8. p. 12 last paragraph, 2nd to last sentence. A word is missing after ‘population’--shouldn’t it be 
‘population statistics’? 

RAC will correct this sentence. 

9. p.13, first paragraph. It would help to finish the last sentence with something like ‘I, which 
represents uncertainty in the SR value given the measured concentrations.” 

RAC will incorporate this suggestion into the report. 

10. p. 13. It seems to me that the first alternative for setting RSALS (developing a distribution of 
SR values) is useful for determining whether measured contaminant concentrations at a site are 
acceptable, but is of limited use in setting soil remediation goals (Le., once it is determined that 
measured contaminant concentrations are unacceptable at a site and a remediation effort is 
required, what contaminant concentrations will be acceptable to leave behind.) Of course, you 
could measure contaminant concentrations after the remediation is complete , deyelop a post-- 
remediation distribution of SR values and require further remediation if the results are 
unacceptable. However, it is useful to have remediation goals specified as contaminant 
concentrations in soil that, if attained, will allow the site to be declared ‘clean’. As such, I believe 
that the latter method (i.e., choosing a point value RSAL for each radionuclide) is more useful for 
setting soil remediation goals. 

.~ 

- - _  - -  
- _ -  - _  - 

RAC points out that ‘RFETS and the Oversight Panel need to consider which method to apply to 
determine RSALS’. It seems to me that this should be an issue explicitly discussed prior to Task 
5. This, and the specification of acceptable probabilities are key issues and should not be buried. 

A similar comment was received from Panel member Victor Holm. RAC will work with 
the Panel to provide’a recommendation of the process to be used for the sampling 
protocol. 
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e 11: p. 18, 3rd full para. Is the 'Rocky Flats profile method' the same as the Vertical Soil Profile 
Method'or is it the 'Rocky Flats Method'. RAC should be consistent. 

We will revise this paragraph to ensure consistency in the use of terminology. 

12. p.24. 3rd and 4th paras. Here, it seems to me RAC isassuming a point value RSAL. Specify. 

The nonparametric tests are based on a point value RSAL. As stated in previous 
responses, RAC will work with the Panel to provide a recommendation of the process to 
be used for the sampling protocol. 

13. p. 24; last para. Here, mention is made of the possible use background concentrations. 
However, I noticed that Table 2-1, p.4 implies that background concentrations will not be 
considered. If the implication in Table 2-1 is true, then that should be reflected here as well. 

Table 2-1 provides the current quality control sample collection frequency used at 
RFETS. The discussion in this table applies to field blanks and not background 
measurements. Blanks are typically used to make sure that contamination does not exist 
in the laboratory that may affect sample results. 

14. p.25, 2nd para. RAC states that I t  The statistical tests are further defined by the method chosen 
for comparison to soil action levels". RAC should be more explicit about the differences in the 
statistical tests required by each method. 

We will provide additional discussion on the statistical tests and their use in comparison 
to the action levels. 

References 
US DOE, US EPA, CDPHE (1996) Action Levels for Radionuclides in Soils for the Rocky Flats 
Cleanup Agreement Final (October 31, 1996). 



I 

Task 6: Sampling Protocol 29 
RAC Response to Peer Review Comments 

Reviewer E 

General comments 

The basic objective of the report is not apparent. The opening paragraph states that it is to provide 
recommendations for sampling protocols for Rocky Flats. To a large extent, the report does not 
achieve that objective. It is not clear whether it simply intends to present a general introduction to 
elements that should be considered for soil sampling protocols, or, instead, a considered 
evaluation that is specific to the Rocky Flats situation. The report vacillates between these 
extremes, and fails to do either satisfactorily. Since the former purpose already is exhaustively 
addressed in existing reports, most notably the MARSSIM manual developed jointly by EPA, 
-DOE, DOD, and NRC, it appears to this reviewer that the most useful objective would be to focus 
specifically on Rocky Flats, and to deal with general considerations only to the extent needed to 
provide background for recommendations for this site. Unfortunately, the report stops short of 
specific recommendations for Rocky Flats in many places. Examples include: 

I) An important consideration is that more than one radionuclide will have to be considered in 
designing the sampling protocols (Section 3.2). The report fails to explore the implications of this 
for the specific radionuclides actually present at Rocky Flats, except indirectly in Sections 3.4 and 
3.7. What is the variability in radionuclide ratios at Rocky Flats? How important are they? To 
what extent are the answers pathway dependent? And what are the implications for sampling 
protocols? 

The milestone for the draft Task 6 report was due before Task 5 (independent 
calculations); therefore, information on dominant pathways for each radionuclide were 
not available. The milestone for the final Task 6 report has been delayed until after 
completion of Task 5. This will allow RAC and the Panel to investigate additional areas 
of the sampling protocol in relation to the calculated action levels. 

2) A fundamental choice for setting the number of samples required is the decision between use 

Wilcoxon Rank Sum and the Sign tests. The report should make and support recommendations 
that are specific to the Rocky Flats site. 

- _ _  
- of parametric-or non-parametric statistical analyses and, for the latter, between use of the-- - 

_ _ ~  

RAC will provide specific recommendations in the revised report for the Rocky Flats site. 

3) What areas at Rocky Flats fit, in the view of the authors, into MARSSIM’s Classes 1, 2, and 3? 

Defining which areas of Rocky Flats fall within the Class 1, 2, or 3 categories is not 
within RAC’s scope of work on the sampling protocols. However, the MARSSIM 
classification scheme begins with the assumption that all impacted areas being evaluated 
for release have a potential for radioactive contamination above the action levels. This 
means that all areas are initially considered to be Class I areas unless some basis for 
reclassification as Class 2, Class 3, or nonimpacted is provided. The basis for changing 
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the classification of an area depends on data obtained during previous investigations 
include characterization surveys. Determining the classification of areas at Rocky Flats 
again requires knowledge of the action levels, which will be determined in Task 5. For 
instance, all areas with contamination in excess of the action levels before remediation 
are Class 1 areas. Class 2 areas have contamination that are not expected to exceed the 
action levels. Class 3 areas are not expected to contain any residual radioactivity or are 
expected to contain levels of residual radioactivity at a small fraction of the action levels 

4).What specific kinds of survey units should be considered in protocols for Rocky Flats, based 
on levels and homogeneity of contamination, relevant pathways, and other site conditions? For 
what depths should sampling protocols be considered, based on pathways that may be present at 
Rocky Flats (e.g., inhalation, ground shine, ingestion, and ground water)? 

RAC will provide some guidelines on the factors to be considered in defining survey 
units. However, it would be futile to attempt to provide a basis for defining survey units 
that would encompass all possible variations at Rocky Flats. This is the purpose of the 
DQO process-to ensure that all factors relevant to a study are considered before 
sampling is initiated. 

In terms of sampling depth, RAC is conducting the action level study for the surface soil 
(i.e., 15 cm). Subsurface pathways such as groundwater are not being considered at this 
time. 

5) What is the recommendation regarding measures to assure completeness of successful data 
collection and analysis? 

Recommendations on completeness are discussed in Section 3.10.1.6 of the Task 6 
report. 

6) What are the recommendations regarding data validation? . 

Data validation is discussed in Section 3.10.2 of the Task 6 report. Rocky Flats uses 
current standard guidelines for data validation as described in Section 2.4. As stated in 
Section 3.10.2 of the report, no national standard currently covers data validation of 
radiochemistry concepts adequately. However, RAC does not intend to attempt to develop 
such a standard under the soil sampling protocol scope of work. 

The report continues to reflect, unnecessarily in the view of this reviewer, lengthy discussion 
about the role of RSALs vs. the regulatory dose limit (e.g., Section 3.2) -- that perhaps is 
attributable to the discussion in Report #2. While it is quite true that it is necessary to choose a 
value for the degree ofassurance that the dose limit will be met (e.g., the 95% confidence level), 
and that this should invoke projections of the probability distributions of the doses attributable to 
various soil levels via various pathways, it is also true that at the end of the day the dose limit is 
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the bottom line that must be met, and that derived secondary quantities like RSALs will have to 
be chosen, albeit often with conservancy, that will assure that the primary dose limits are met. 
However, this process is not really relevant to the choice of soil sampling protocols, as discussed 
in Section 3.2. The relevant point for sampling protocols is whether or not the significant 
radionuclide ratios are constant in a sampling unit, and therefore do not require independent 
analysis. 

The discussion in Section 3.2 was provided to the Panel to emphasis that several methods 
are available to compare the soil sample data to the action levels. In Section 3.2 we 
provided two methods that could be adopted for this study. As stated in the comments 
from Panel member Victor Holm, RAC will need to assist the Panel in making these 
technical decisions. 

Additional page-specific comments . .  . 

p. iii. para. 2: The “data quality objectives” process is advanced as the reason for 
recommending use of the RFETS sampling program without defining the process. 

We will revise this paragraph. 

para. 3: Many of these recommendations (e.g., “select survey units ..., employ statistical 
methods. ..,establish quality assurance requirements...”) are so obvious that they do not warrant 
mention unless the report makes specific recommendations on how they should be implemented. 

RAC will provide additional discussion in the revised report to emphasize the importance 
of these recommendations in the final sampling protocol. 

p. 3. Para. 2. The MARSIM manual was not developed by NRC, as the reference implies. It 
Wa5 developed by an interagency work group chaired by EPA, and included members from EPA,_. 
NRC, DOE, and DOD. I recommend the initial textual citation of this key reference should read 
“. . .EPA, NRC, DOE, and DOD Multi-Agency Radiation Survey and Site Investigation Manual 
methodologies (MARSSIM 1997).”, that subsequent references read “MARSSIM (1997),” and 
that the citation in the list of references (Section 4) read “MARSSIM. 1997. Multi-Agency 
Radiation Survey and Site Investigation Manual. Final. NUREG- 1575, EPA 402-R-97-0 16. EPA, 
DOE, DOD, and NRC.” (The manual was printed with a NUREG number simply because NRC 
had funds readily available at the time the work group completed its work, not because it was an 
NRC work product.) 

We will incorporate this comment into the revised report. 

Para.3. Last two sentences. These statements appear to be contradicted on p.15. 

~ ~~ 

Risk Assessment Corporation 
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The contradiction will be corrected. 

Para.4. What are “controlled” documents and “procedural” titles? 

The sentence will be corrected to remove “controlled” and “procedural.” 

p. 4 Table 2-1 entries appear without any introduction to the meaning of these terms, which 
are not explained. until p. 29 (using, in some cases, different terminology). In addition, the 
footnote raises questions that are not assessed, the answers are simply asserted in terms that might 
apply aiiywhere (but obviously do not - so what is so different about Rocky Flats, and does the 
author agree?). 

R4C will add a discussion to explain the meaning of Table 2-1: As stated in previous 
responses, we will provide a discussion explaining what areas of the Rocky Flats program 
are adequate and those that are considered inadequate. 

p. 4-6 

P- 9 

p. 12 

Sections 2.2, 2.3, 2.4 cite lists of references without any evaluative comments. 

See previous comment responses on these citations. We will provide additional 
discussion on those areas of the program that were considered adequate. 

HPGe surveys are cited w/o explanation. 

A discussion of HPGe survey methods will be added to the report. 

Para. 3, final sentence. I should think that the purpose of including Oversight Panel 
.members on the RFETS planning team would be to insure an acceptable protocol, not just to 
ensure “understanding” it. 

RAC will change the meaning of the statement as noted by the reviewer. 

Para 5. Pathway dependence is omitted in (3-1). 

Equation (3-1) is a generalized equation for the sum-of-ratios calculation. The equation is 
stating that the sum of the soil concentrations divided by their respective action levels 
must be equal to or less than 1. We acknowledge that the action levels are derived from 
the various exposure pathways. 
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Final para. “A discrete soil action level value will not be provided for each radionuclide ...” See 
general comment above. Surely they will, at the end of the day, and that is what the soil sampling 
protocols should be based upon. Generation of the distributions mentioned is essential to setting 
the action levels (along with the primary dose level and the level of confidence that it will be 
met), but their generation does not mean that discrete levels will not be chosen. 

We agree that discrete levels will need to be chosen. This paragraph will be revised. 

p. 13 Para. 3. What is a stochastic action level?.How does one act on it? Stochastically? 

The wording will be revised and changed from “stochastic soil action levels” to “soil 
action level distributions.” 

p. 15 
calculations” mean? 

Para.1. What does “...typically do not include the area of the survey unit in the 

The paragraph will be revised. The equations to determine the required number of sample 
points do not include the size of the survey unit. Therefore, the survey unit concept 
provides a method to ensure adequate coverage of the survey unit with sample locations. 

Para. 3. The significance of the statement “However, the study was based upon a “spatial 
estimation ...” is unclear. 

The sentence will be deleted. 

p. 17 
3 cm an-d “the-data indicate-that a large majority” is in the 0-3 cm depth profile are in conflict. 

Paras. 1 and 4. The statements “approximately 50% of the total inventory” are in the top 
- _ _  ~ - -  

= ~ ~ 

The term “large majority” will be revised to reflect that 50% of the total inventory resides 
in the top 3 cm of the soil. 

pp. 18-19 The section on small areas of elevated contaminants needs more work. People are 
not exposed for a year, let alone a lifetime, to small areas. Averaging takes place, and should be 
accounted for in the modeling. To much time and expense is wasted of such unimportant 
fluctuations, which usually have no public health implication. The need here is for development of 
a suitable area over which measurements should be averaged, and a protocol for identifying 

I really “hot I’ spots, which pose a different kind of exposure hazard. 

The Panel has decided to further investigate the implication of hot spots in terms of 
averaging. 

~ RiskAssessment Corporation 
“Setting the standard in en wironrnental health” 
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p. 19 
the sample [unit] as a whole.? 

Para. 3.5.2. Each sampling strata [stratum?] is more or less [more?] homogeneous than 

The words “or less” will be deleted from the sentence. 

p. 20 , Is it really useful to set out equations 3-3 and 3-4 to show a 7% difference in the number 
of samples required? 

Equations (3-3) and (3-4) were only provided as‘examples of how to determine the 
spacing of a systematic grid pattern for either a triangular or square grid. 

p. 21 It is not clear what the text and equations 3-5 to 3-8 contribute that could not be conveyed 
with a couple of short sentences. The reference to the sum of ratios rule following eq. 3-8 is 
unclear, since this rule normally applies to different radionuclides and pathways, not to different 
levels of contamination by the same radionuclide through the same pathway. 

. The discussion in Section 3.6 will be revised. Currently, RAC and the Panel are 
investigating hot spot identification and averaging issues. 

p.24 Last sentence. This should be elaborated for the conditions at Rocky Flats. 

Task 6 has been delayed until Task 5 is complete. This will allow for an evaluation of 
background radionuclide concentrations in comparison to the action levels. 

p. 25 
sentence, and not just for the mean). 

The discussion of the null hypothesis needs considerable elaboration (especially the last 

See previous comment response to Reviewer A on the null hypothesis. 

p. 26 The recommendation in 3.9 needs elaboration, both in terms of justification for the 
particular recommendation, and in terms of exploration of alternative means for verification of 
the results of the final status survey. Why are the usual EPA procedures not adequate for Rocky 
Flats? 

RAC is not sure what the meaning of “usual EPA procedures” that the reviewer is 
mentioning. This section is discussing independent confirmatory investigations. This 
would require an independent contractor to review and evaluate the results of the study. 
This may also involve the collection of soil samples by the independent contractor to 
confirm the results of the study. 
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p. 32 
required on a pathway specific basis 

Section 3.10.1.5. I suspect that the same measurement system for a radionuclide is only 

We would agree that comparability involves using the same measurement system for a 
media. For instance, the same measurement system would generally be used for water 
sample analysis to ensure that all water sample data could be compared. 

Eq. 3-1 1 was particularly helpful so that the concept of % completeness could be taken into hand. 

In summary, this is an unsatisfactory and often confusing draft. This reviewer is admittedly not an 
expert on soil sampling (nor, for that matter, on general sampling) protocols. However, the report 
should be intelligible to an educated reader, and to this one, in too many places, it is not. In 
addition to careful technical and usage editing throughout, it needs major rewriting and 
clarification in many places. 

Risk Assessment Corporation 
“Setting the standard in environmental health” 
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RESPONSES TO PANEL MEMBER COMMENTS 

LeRov Moore 

As a lay person who has followed sampling "from a distance," I find this an impressive survey of 
the 'many aspects of the complex process of sampling. But the main body of the text seems more 
1,ike just that -- a survey --rather than the recommendation of protocols for use in remediation to 
RSAL levels that needs to be made to DOE and its regulators. The RSALOP insisted on having 
RAC recommend sampling protocols because we discovered that at present protocols do not 
exist. This suggests that DOE and the regulators could do as they wished. 

The Executive Summary seems in this regard an improvement over the actual text it purportedly 
summarizes, for the ES lists eleven specific recommendations made in the report. I suggest that a 
conclusion be added to the basic text repeating these eleven recommendations plus any that may, 
after comments, be added. Also the language within the text needs to specify that a 
recommendation is being made. As is, it's not always clear that the conclusion of each section 
culminates in an actual recommendation. 

Re. the recommendations as listed in the Exec,utive Summary, # 2 needs to be made as a real 
recommendation, not an item for consideration. Hence, change 2 to read: '!Assess multiple 
radionuclides." 

RAC will add a conclusions section to the report. In addition, we will make sure all 
recommendations are stated clearly in the text. 

3.3 Survey Units: This seems a helpful way to approach what is known re. areas of 
contamination, not so good for unknown hot spots. Would it be feasible to add .doing a survey 
with a gamma detector to pick up americium deposits, by means of which Pu hot spots could be 
identified? This would results in identifying new Class 1 survey units. Some of this kind of 
survey has been done in the past. How complete is it? Does a record exist that is adequate? Or is 
more of this kind of work needed? 

Radiation detection surveys (scanning or in situ) are a necessary component of the 
'sampling protocol as noted in the Task 6 report. Soil sampling alone will be inadequate 
for identifying hot spots. The future Panel workshop, on radiation detection 
instrumentation and applications to Rocky Flats, may answer the question of which 
instruments are useful for this purpose. 

I 
' I  

3.4 and 3.5 The point is made several times in these two sections that "composite samples are . . . 
unable to detect individual areas of elevated activity." For purposes of detecting areas needing 
remediation, composite samples in fact are no help at all. Shculdn't the protocols specify that all 
suspected hot spots will be sampled separately? 
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(unless I missed it) to such procedures-for-Rocky Flats. Do they exist in some documentable ~ - - _  

form? Are they adequate for the task? 

The Panel has decided to investigate hot spots in more detail. The results of these 
discussions will be incorporated into the revised report. In general, hot spots should be 
sampled to determine radionuclide soil concentrations and the extent of the hot spot. 0 

3.6 Explain the sentence at the end of the first full paragraph on p. 21:-"The area factor is the 
magnitude by which the concentration within the small area of elevated activity can exceed the 
soil action level while maintaining compliance with the dose limit." How could this be, if the 
action level corresponds with the dose limit? 

A presentation by RAC was provided at the June Panel meeting regarding the area factor 
and applications to hot spots. Additional revisions will be made to Section 3.6 regarding 
hot spots based upon ongoing discussions with the Panel. 

3.10.1.6 Completeness. If "completeness is not intended to be a measure of representativeness," 
how can the concept of "representativeness" be incorporated into the protocols? Doesn't it need to 
be? 

Completeness is a term that refers to the percentage of measurements that are determined 
to be valid. Representativeness reflects the degree to which sample data accurately and 
precisely represent a characteristic of a population, parameter variations at a sampling 
point, or an environmental condition. Representativeness is a qualitative parameter that is 
primarily concerned with the proper design of the sampling program. Representativeness 
is most appropriately satisfied by being certain that a sufficient number of samples are 
collected and the sampling locations are carefully positioned at representative locations. 

Data validation guidelines have been developed at Rocky Flats. Section 2.4 provides a 
summary of the guidelines available for various analyses. The quality of data validation is 
highly dependent on the person performing the validation. This involves having 
personnel that are familiar with the analytical method being used and the potential 
laboratory errors that are possible. Guidelines generally provide the basics of data 
validation; however, personnel with extensive field and laboratory experience provide 
assurance that data validatiomis performed correctly. 

Risk Assessment Corporation 
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Victor Holm 

I could find little to fault in your Draft Task 6 Report. Your explanation of the existing soil 
sampling procedure and the Data Quality Objectives is very clear and for the first time I now 
understand DQO's. Section 3.2 on Multiple Radionuclide Considerations I found very interesting. 
You are correct in that ultimately it will be up to the panel to determine how the RSALs will be 
determined; but, it will up to RAC to help us through what may be a very technical decision. The 
confusion that some of the peer reviewers had with this concept indicates that it will require 
substantially more explanation than was possible in this report. What we need to determine is 
what is the practical effect of the two options. 

RAC will work with the Panel to provide information to help with these technical 
decisions. 

I am still very confused about what is being proposed in sections 3.3 thru 3.8. The discussion on 
follows MARSSIM which I also had real problems with. I do not know if the problem is that I 
don 't understand what is being proposed or whether I disagree with the survey methods. I was 
instrumental along with others in including this task in the study because I did not agree with 
MARSSIM. After reading your report I am more confused than ever. Perhaps the easiest way for 
me express my doubts is to explain how I would approach the problem. 

I have many years experience in open pit mining especially in the area of what is referred to as 
grade control. In most ore bodies there is a gradual diminishing of grade (metal content) as the 
boundaries of the ore body are reached. The purpose of grade control is to determine the limit of 
the economic ore. The grade that divides ore from waste is termed cutoff grade which is similar to 
the RSAL. One naturally does not wish to send waste to the mill or ore to the waste dump. The 
boundary between waste and ore is often not simple. Small high grade ore pockets may exist 
outside the main ore body .If real these small pockets may contain large profits. All of this is very 
similar to the problem of contamination. The consequences of committing type 1 and type 2 
errors may not be same. The result of sending a high grade pocket to the waste dump may be 
much greater than sending waste to the mill. The mining industry has spent huge resources on 
these problems. Starting in the eighties much of this technology was transferred to pollution 
cleanup. The field of statistics involved is called geostatistics. The underlying principles of 
geostatistics is that samples in environmental systems are not independent and not normally 
distributed; as a result the use of classical statistics is invalidated. Naturally distributed trace 
elements whether in an ore body or in a contaminated plume are spatially correlated. That is 
samples taken near each other will tend to be have similar values. Samples further away will tend 
to have less similarity . In fact it is possible to plot a graph showing thc relationship between 
variance and distance. Such a graph is called a variogram (Fig 1 ). There is usually a variance 
between samples taken even at the same location: This variance is caused by sampling errors, 
analytical errors and very small scale variability . This variance is called the nugget. Samples 
taken further than some distance from other samples show no correlation, in other words, they are 
independent, this distance is called thc range. The variance at the range is called the sill and is 
generally about equal to the sample variance. This graph provides the basis for determine several 
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_. important parameters. First since it represents a relationship between variance and distance it can 
be used to select a sample spacing for a given confidence. It can also be used to determine the 
location where additional sampling will most increase the confidence. It also provides, through 
use of what is termed the spherical model, the value of the kriging variance. This parameter 
allows the use of kriging. 

0 

f’ . . 

I . .  

. o  
Didarm 

Kriging is a method of estimating the amount of contamination in a survey unit. It can be shown 
to be best linear unbiased estimate. Geostatistics has also developed a nonparametric method of 
estimation. This method is multiple indicator kriging. The sample values are first dived into 
classes, then a variogram is developed for each class. Each class is then kriged and then combined 
into a distribution, The result is a probability distribution of the contamination in each survey 
unit. This is a very brief synopses of what is a new but, expanding field of statistics. 

Using geostatistics and my experience in grade contr 
following manner. First I would select several different areas that represent the contaminated area 
and conduct orientation surveys at each site. This would consist of taking many closely spaced 
samples and using the best analytical methods available (no surrogates for instances). The results 
of this survey would be used to develop a variogram and the sample spacing for the main survey. 
To me the main effort should be applied to the characterization and not the final survey. The size 
of the survey unit should be determined not by the sample spacing or level of contamination; but, 
rather by the method of remediation to be used. It is analogous to the selective mining unit (smu) 
which is the smallest area for which a decision is made on whether it is ore or waste. The smu is 
determined mainly by the size of the mining equipment selected; it is this area that is kriged. In 
mining it is also normally about equal to the sample spacing. At this point surrogate or other 
analytical methods may be used, for instance HPG gamma instruments. 

~ 

- -  - -  - _  - .  - -  ~- _ _  - 

~ I would approach- the prob ~ 
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As an example lets say that a specially modified CAT 623E elevating scraper is to be used. The 
cut would then be about ten feet wide. . If the cut was 6" deep it would take about 100 feet to fill 
the scraper. This would then become thc selective remediation unit (sN). If the contamination in 
the unit is greater than the RSAL it would be remediated. If the contamination was less then it 
would be left unremediated. If there is a concern about small hot spots, the probability 
distribution of the activity within each SN can be used to determine the probability of hot spots 
existing. Using this method it is possible that a SN with a mean activity below the RSAL will still 
be remediated if the probability of it containing hot spots exceeds some confidence level. 

Since the final &us survey has already been done for those areas that were below the level for 
remediation only an independent confirmatory survey needs to be done. For areas that were 
remediated a new final status survey is required. Since the activity is no longer spatially 
correlated geostatistics is no longer required. The methods outlined in your report and MARSSIM 
could be used. It is very unlikely that any survey unit that was remediated will be found to exceed 
the action level after remediation. 

I realize that remediation strategies are not within the scope of the contract and I do not wish you 
as the contractor to give a detailed evaluation of the ideas presented here. Rather I wish to stress 
the intimate connection between the characterization survey and remediation. If this survey is 
properly performed and the remediation process makes use of appropriate statistical methods the 
final survey becomes a simple quality assurance check.' 

The sampling protocol will be directed toward the final status survey. Because this was 
not made clear in the beginning of the Task 6 report, we understand the confusion to 
which the reviewer is referring. After remediation of a contaminated area, the spatial 
correlations will probably not exist, thus, removing this consideration from use in the 
sampling protocol. However, it may apply to areas that have not been remediated 
(characterization data indicated the area was below the action levels) and for which a 
final status survey will be conducted. Ideally, the characterization survey and sampling is 

. conducted to a level of quality that the data can also be used for the final comparison to 
the action levels. This is an area that the Panel may wish to be further investigate to 
account for final status surveys of unremediated areas. 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
August 12,1999 - 4:OO p.m. - 6:OO p.m. 

Broomfield City Building - Zang's SpudBal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be quoted or distributed until receiving final approval 
by the Radionuclide Soil Action Level Oversight Panel at its September 9, 1999 meeting. 

Hank Stovall, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel (RSALOP 
or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Russell McCallister, DOE-RFFO Laura Till, Facilitator Brady Wilson, RFCAB Staff 
Victor Holm, RFCAB Carla Sanda, AIMS1 Ken Starr, Citizen 
Laura Brooks, Kaiser-Hill Rick Roberts, RMRS Joe Goldfield, CCANW 
LeRoy Moore, RMPJC John Till, RAC Jeremy Karpatkin, DOE-RFFO 
Diane Niedzwiecki, CDPHE John Corsi, Kaiser-Hill 
Kathy Schnoor, City of Broomfield Joel Selbin, UC-Boulder 
Tim Rehder, EPA Dave Shelton, Kaiser-Hill Kathleen Meyer, RAC 
Brae Wilson, RFCAB Edd Kray, CDPHE Carl Spreng, CDPHE 
Carol Lyons, City of Arvada 

Mary Harlow, City of Westminster Niels Schonbeck, MSCD 

Bruce Dahm, City of Broomfield 
Dean Heil, CSU 

MINUTES REVlEWlAPPROVAL 

Minutes of the July 8, 1999 Panel meeting were reviewed and approved as printed. 

e AGENDA Laura Till reviewed the Agenda as wll as the Group Agreements. The agenda was approved as printed, with the meeting 
scheduled to run from 4:OO - 6:OO p.m. Panel and meeting attendees also agreed to hold the Technical Discussion 
immediately following the meeting from 6:OO to 7:OO p.m. Although the technical discussion is typically conducted 
immediately prior to Panel meetings, due to the scheduled workshop today from 12:30 - 3:30 p.m., it was rescheduled. 

CO-CHAIRS UPDATES 
- _  - _  

- _  = ~I 
~ DOE Lettek toC&Chairs - 

The CMhairs received a letter dated Julv 26. 1999 from DOE-RFFO t k t  transmitted deven-questions on RACs Draft- 
Task 3 Report: Inputs & Assumptions. John Till will review and discuss these questions and related responses later in the 
agenda. Some Panel members were concerned at the length and breadth of the questions and the amount of time 
required for RAC to review and respond; however, RAC included its responses to the questions in the document available 
at today's meeting entitled RAC's Responses to Peer Reviewer Comments - Task 3: Inputs and Assumptions. 

Health Advisorv Panel (HAP) Rewrt 
CDPHE provided copies of a recently released HAP Report dealing with assessing the risks of exposure to plutonium to 
Panel members. Dr. Till advised the Panel that there wu ld  be some minor changes to this report, which will be finalized 
within the next several weeks. 

Task 3 Peer Review Team Feedback 
Hank Stovall read the following feedback received by Carla Sanda from a member of the Peer Review Team regarding the 
new peer review process adopted at the July meeting: l applaud your new initiative to review both the peer reviewer 
comments and the rebuttals of RAC to determine if a resolution has been reached. Previously, I felt very uncomfortable 
receiving sometimes rather heated replies from RAC, and having no recourse for further discussion. This is not an activity 
that the reviewers should be involved in unless specifically contracted to do so, yet it is an important function. l am really 
happy to see that RSALOP has taken the responsibility on board. 

Prepared and Submitted by: Carla Sanda, AIMS1 
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RESRAD ReDorts - Carla Sanda reminded the Panel of the letter received from Dr. Alexander Williams regarding request 
for documentation related to the original development of the RESRAD program and subsequent updates. Dr. William 
provided a detailed bibliography list. The Co-Chairs selected several reports that they believe are relevant tl 
understanding RESRAD development. Carla Sanda has requested these reports from Dr. Charlie Yu, Argonne NationE 
Laboratory, who has agreed to forward them to her for review by the Panel. 

Hanford Cleanup Standards - Mickey Harlow briefed the Panel on information included in last month’s edition c 
the Weapons Complex Monitor that described efforts by the Office of the Inspector General petitioning to reopei 
the Hanford facility’s Record of Decision (ROD) related to cleanup. The petition said that the site’s planned Ian1 
use does not merit the level of cleanup currently in place. This could be cause for concern related to cleanul 
efforts at Rocky Flats, and in particular any potential changes to the interim radionuclide soil action levels. Ms 
Harlow has spoken with Pam Brown, Executive Director of a Tri-Cities organization following cleanup efforts. Ms 
Brown said that a key problem is that the State of Washington has adopted only two levels of cleanup standards 
residential and industrial. Unfortunately, the area focused on by the Inspector General’s office is earmarked a! 
open space, while it is slotted for residential cleanup standards. As a result, Department of Energy officials arc 
recommending that this area be cleaned up to a level fit for open space use. This means that the State o 
Washington must define and add another type of cleanup standard. This in itself is problematic, since it will takt 
some time for the necessary legal process. Although it is unclear what implication, if any, this event may have fo 
Rocky Flats, it merits a close watch. 

0 Peer Review Process - Carla Sanda reminded the Panel of the Peer Review process adopted at the July meeting 
which provides for appointing several Panel members to carefully review RACs disposition of comments receive 
on draft reports. RAC has provided copies of their disposition to comments received on the Task 3 Draft Report 
As a result, Ms. Sanda asked for technical members of the Panel to volunteer to review RAC’s feedback anc 
disposition to determine if the Panel agrees with disposition of the comments. Dean Heil and Victor Holn 
volunteered for this effort. 

d Action Item: Victor Holm will forward a copy of a report relevant to the Hanford cleanup standards to Carh 
Sanda, who will provide copies to the Panel. 

Action Item: Dean Hell and Victor Holm will review and provide their opinion regarding RAC’s dispositior 
to comments received on the Draft Task 3 report to Carla Sanda by 12 p.m. Thursday, August 19, 1999 
Ms. Sanda will forward that information to the RAC team by COB August 19,1999. 

d 

RFCA REGULATOR UPDATE - Discussion Lead: Tim Rehder, US EPA 

- Mr. Rehder had no update to report. One-m_gx?tjng was not very productive, while the second meeting was cancelled. 
- 

- .-- - _ _  - -  . ~~ 

SEPTEMBER 8 PUBLIC MEETING - Discussion Lead: Hank Stovall, Co-Chair 

The second public meeting has been scheduled for September 8, 1999 - 7-9 p.m. - in the Council Chambers at thc 
Broomfield City Building. The Co-Chairs and Steering Committee will be working on the details of this meeting with Dr. Till 

PANEL REVIEW RAC’s DISPOSITION OF TASK COMMENTS - Dean Heil, RSALOP 

Dr. Heil reflected that panel members didn’t share feedback with each other, so his comments reflect only his opinion. HE 
went on to say that the Task 6 report is definitely an acceptable product, particularly since it has been decided that the 
report will continue being developed as more is learned throughout the project. Dr. Heil also said that the new peer review 
process seems to be working quite well. The Peer Review Team provided excellent comments to the report, and RAC was 
very willing to consider the input, particularly in areas regarding clarity and report organization. Some comments indicatec 
that reviewers did not believe the report provided sufficient detail, particularly in areas regarding sampling protocol and 
specific number of samples that should be taken. However, RAC’s responses addressed those concerns and explained 
the rationale. 
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Carla Sanda added that she had received input from LeRoy Moore and Todd Margulies who had carefully read RAC’s 
responses and felt that RAC had done a good job addressing the input received from both Panel members and the Peer 

Discussion Lead: Dr. John Till, Risk Assessment Corporation 
*Copies of presentation materials available by calling Carla Sanda, 303-277-0753 

Task 1 Rewrt: Cleanup Levels at Other Sites - Draft Final Report submitted 

Task 2 Rewrt: ComDuter Models - Draft Final Report submitted 

Task 3 Rewrt: Inouts & AssumDtions - Draft report submitted; comments received from Peer Review Team and Panel 
Members. RACs feedback to those comments was distributed this evening, and RAC is awaiting input from RSALOP 
members Victor Holm and Dean Heil after their review, as discussed earlier in the meeting. 

Task 4: Methodolw - No report is due on this effort; rather this is an ongoing discussion of the project methodology. 

Task 5: lndewndent Calculation of RSALS - RAC is currently working on this task, which is an integral part of the project. 
It is unclear at this time whether or not it will be completed by September 8, 1999. Dr. Till stressed that he wants to be 
certain that the report is technically credible before it is distributed to the Panel. 

Task 6 Rewrt: Samdina Protocol - Discussed earlier in the meeting; work continues on this document 

Task 7: Interaction with the Actinide Migration Panel - this is an ongoing effort that is providing useful information to the 
project. 

Task 8: Public Interaction - this is an ongoing effort. The second public meeting is scheduled for September 8, 1999. 

Hot Swt  Discussion - As a continuation from the last meeting, Dr. Till reminded the Panel that some work remains to 
ulate and adopt a definition for a “hot spot”. As discussed at the July meeting, there really is no universal definition for 

ot spot. Hot spots are generally defined as “relatively small, localized areas with contamination concentrations in e xcess ofthe cleanup standard”. Dr. Till reminded the Panel that “averaging” soil concentration data is common practice - 
both with chemicals and radionuclides - based on guidance from regulatory agencies. Averaging is a widely accepted 
practice that we must accept. When talking about hot spots, the primary risk that is considered is the risk to small children 
ingesting soil while playing in their own gardens. Therefore, it is important to have a sampling plan that can detect an area 
of contamination equivalent to a small garden (-50 m‘). 

Dr. Till then reviewed the following definition proposed and discussed at the July meeting: -~ 
0 

0 

0 

0 

A hot spot is any sample (or combination of samples) taken when following a prescribed sampling protocol that 

If a hot spot is found to exist, it should be evaluated to determine if remediation is required. 
It is reasonable to assume that a hot spot(s) can exist within a defined area and the RSAL for the area will still be 
met. 
The Panel may wish to establish factors above the RSAL above which a hot spot must be remediated. 

- .  - -~ - -  results in a radionuclide soil concentration exceeding the soil action level. ~ - - - ~ ~ 

Dr. Till then provided several factors that may be considered when deciding how far above the RSAL can a hot spot be 
before cleanup is required. Although at this point the Panel is probably not in a position to decide upon these factors and 
probably will not be in a position to do so until the RSALs are established. 

Panel Discussion 
Hank Stovall asked whether or not Dr. Till believed the “sliding scale” approach was a reasonable way to proceed. 

Or. Till indicated that this is purely a judgment call, but believed it would be best to wait until the RSALs are 
developed. 

Niels Schonbeck suggested that the definition become more general; e.g.: A hot spot is an area of concentration that is a 
certain ratio higher than the average of soil around it. Dr. Schonbeck believed this might be pertinent since a hot spot 
reflects a physical process of unequal distribution. 

Dr. Till responded that his definition was only a proposal and that the Panel needed to further consider opfions and 
come back with an accepted recommendation. 0 
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Victor Holm discussed the challenge of differentiating between an actual "hot spot" versus a "hot sample" and how big is 
the actual "hot spot". 

Or. Till again reminded the group that it is reasonable to assume that hot spots can exist within a defined area and 
the RSAL for that area can still be met. Dr. Till reminded the Panel that we are really discussing policy versus 
science, and it's important that several members of the Panel get together to formulate a definition that is 

Niels Schonbeck concurred with observations made by Victor Holm and referenced some earlier work done by Ward 
Whicker that pointed up the possibility of one sample being within guidelines, whereas a sample taken several inches or a 
foot away may far exceed guidelines. Therefore, it may be important to think about the size of a hot spot. 

LeRoy Moore suggested a change in the definition to read as follows: A hot spot is the location where any sample (or 
combination of samples) taken when following a prescribed sampling protocol that results in a radionuclide soil 
concentration exceeding the soil action level. With the addition of the underlined words, LeRoy Moore proposed 
acceptance of the definition. 

e acceptable. 

Or. Till agreed that area does indeed matter. 

At this point, the facilitator asked if the Panel was ready to reach consensus on the definition, but with a show of thumbs it 
was not apparent that consensus was yet reached. The facilitator asked Panel members for additional input towards the 
definition. 

Victor Holm again stated that when seeing some samples with high numbers, it would not be readily known whether or not 
it is indicative of a hot spot or a hot sample. TherefoE, one must further evaluate. The second bullet was changed to 
read: If a hot spot is found to exist, it should be evaluated to determine if action is required. (Addition of the underlined 
wod) 

Mary Harlow expressed the opinion that this bullet may still not be totally appropriate, since if should actually be sfafed if 
the hot spot exceeds a certain value. Because of this it seems to be an incomplete definition. 

Joe Goldfeld expressedpunlement as to how one can separate the definition of a hot spot from the area that is to be 
sampled. 

en Star questioned whether or not the Panel has the authority to invoke the last bullet of the definition, which reads: The 
anel may wish to establish factors above the RSAL above which a hot spot must be remediated. This seems to be out of 

Dr. Till agreed that although the Panel may not have the "authorit)/: it doesn't hurt to recommend something that is 
important to the group. 

After further discussion, the facilitator asked the Panel to show whether or not they could reach consensus on the definition 
by taking a bullet-by-bullet approach to the definition, with the above revisions, as follows (changes underlined): 

A hot spot is the location where any sample (or combination of samples) taken when following a 
prescribed sampling protocol that results-in a radionuclide sail concentration exceeding me g i l  
action level. 

The Panel responded that they could support this bullet, providing that some information 
be added relevant to the sampling area. 

If a hot spot is found to exist, it should be evaluated to determine if action is required. 
Generally acceptable to the Panel, but still a bit vague. (Mary Harlow will work on this 

particular bullet.) 
It is reasonable to assume that a hot spot(s) can exist within a defined area and the dose criteria 
for the area Will still be met. 

Still needs additional work. (Dr. Till suggested that the word RSAL be replaced with the 
words "dose criteria".) 

The Panel may wish to establish factors above the RSAL above which a hot spot must be 
remediated. 

Mary Harlow stated that this bullet seems to be more of a statement of policy versus a 
part of this definition and should be removed from the definition with the provision that this 
may be added as part of the overall recommendations. The Panel agreed, so this 
statement will not be considered part of the definition. 

the charter of the Panel. 
8 

- -Bullet # 

Bullet #2: 

Bullet #3: 

Bullet #4: 
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ACTION ITEMS: 
J John Till will work on proposing a specific sampling area. 

Mary Harlow will continue to expand the second bullet in her review of the definition. 
Carla Sanda will email the 3 bullets, as modified, to Panel members, who in turn should review and provide 
their input via return mail to Carla no later than Thursday, August 26, 1999. .’ 

COMMENTS TO TASK 3 REPORT‘ - Discussion Lead: John Till, RAC 
‘Copies of presentation materials available by calling Carla Sanda, 303-277-0753 

RAC’s responses to all comments on the Task 3 report (including the July 26 letter and questions from DOE-RFFO) were 
distributed to the Panel this evening. Dr. Till expressed his appreciation for the excellent review of the document. In 
general, there seemed to be a real sense of appreciation for the work and direction of the project. As always, because 
members of the Peer Review Team don’t have the benefit of meeting discussions, some of their input may not reflect a 
clear understanding of the direction of the project and why some decisions have been made. When this is evident in the 
comments from the Peer Review Team, RAC attempts to clarify. 

It is important to note that the Actinide Migration Panel effort will continue after completion of this study, which could 
ultimately result in some of the recommendations made by this study eventually being changed. Distribution coefficient is a 
good example of a component that may be subject to change as a result of the Actinide Migration Panel’s efforts. The 
distribution coefficient, in simple terms, is a number that helps to define how rapidly actinides move through groundwater. 
Some of the key comments focused on distribution coefficients. Dr. Till also stressed the limitations for evaluating 
groundwater scenarios. Although the model will be run with inclusion of groundwater in one of the scenarios, but to fully 
address issues related to groundwater requires a great deal more time and budget than has been allocated to this project. 
However, this will provide a screening calculation. The distribution coefficient will really only be of importance when 
RESRAD is run with groundwater included in the scenario. 

A number of reviewers commented on the values and distributions selected for the distribution coefficients for Am, Pu, and 
U. Along with one set of comments, RAC received a document from the Actinide Migration Panel studies that documents 
& values for Pu and U. Based on this input, RAC plans to review and revise the distribution for & if it seems to be 
indicated. It is important to remember that calculations will be screening level only. 

Another key point is the comparison provided between the two versions of RESRAD (version 5.61 versus 5.82). RAC does 
intend to use the later version of RESRAD - but not the resuspension model. RAC will develop its own resuspension 
model for use with 5.82. This is the key difference between the versions. although the newer version does have some 
process and/or code improvements, but no appreciable changes in the model. From the comments received, it appeared 
that reviewers did not understand that a new resuspension model is being developed for use with Version 5.82. 

Another factor discussed was inhalation shielding. RAC used a factor of 1, which means there is no difference between 
- - indoor concentration and outdoor concentration levels. This value can range anywhere from -.2 - 1. The value of 1 was 

used because it was the figure used in the original value. It ap@rS that if anything other than 1 is used, it-could result in - 
an elevated RSAL. Realistically, it should be 4. NCRP recommends a value of .4; however, the reason the factor of 1 
was recommended was to account for the possibility that in the future a relatively open-air house could be constructed with 
little or no difference between indoor and outdoor concentrations. That is probably not a plausible scenario for year-round 
living, so RAC Will insert a distribution for this value rather than one number. If this approach does not work, then it is likely 
a factor of .5 or .6 will be recommended. 

There were also quite a few comments about scenarios, but based upon the amount of time spent on scenario 
development, there doesn’t seem to be justification for revising the selected scenarios. 

Panel Discussion 
Victor Holm returned to the subject of Kd levels and asked if it was RAC‘s intention to use a very low level when the 
groundwater analysis is tumed on in RESRAD, and use a higher level when the groundwater analysis is turned off in 
RESRAD. The dilemma here is related to a modeling problem; but with a low level, the half-life of Pu is -30 years in the 
soil (not the radioactive half-life, but rather the dose decreases 50% every 30 years). with that one remediation step that 
may be considered is natural attenuation - but there are some reasons to believe this is not accurate. For example, RAC’s 
data indicate that the level is decreasing at a rate of 1 % per yeac but even then it isn’t clear whether materials are actually 
being removed from the soil versus simply being mixed through the soil layers. Mr. Holm suggested that when tuming the 
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groundwater component on, it may be prudent to make the assumption that plutonium is quite mobile and therefore use a 
lower Kd for that exercise - with the rationale fully explained. For all other scenarios, use a higher Kd. 

Dr. Till responded that RAC plans to use the same value regardless of the groundwater analysis. His basic 
problem with Mr. Holm’s suggestion is that would result in manipulation of the model. He also reminded Mr. Holm 
that RAC will insert a distribution for Kd, which will take into account other possibilities without the need to 
manipulate either the model or data. Dr. Till again stressed that’this study does not include an aggressive, in- 
depth analysis of groundwater issues but will simply provide a screening calculation. RESRAD is not capable of 
anything further. 

Dean Heil observed that as the study evolves there appears to be substantial limitation to what RAC will be doing in this 
study. Given that, should the Panel qualify the RSALs that will be determined? 

Dr. Till said that the Panel and RAC may need to keep that in mind, but cannot provide a definite recommendation 
until the study is completed. However, this is an issue the Panel needs to keep in mind. For example, if 
groundwater turns out to be a critical factor - but the calculation has been made with crude screening mechanisms 
and conservative assumptions that may really influence the RSAL - then it is important to be very careful with 
recommendations. If‘s really too early to answer this conclusively. 

e 

Joel Selbin commented that in a recent discussion with Dr. Iggy Litaor, Litaor indicated that the most significant transport 
mechanism is groundwater. 

Dr. Till responded that he will reserve final judgment on this subject, but said that it is important to remember that 
when making a decision about a pathway, the decision must be based on both dose and risk. He is not sure if Dr. 
Litaor has done that. There is a huge difference to cite the most important transport mechanism when moving 
plutonium off-site versus saying what that really means in terms of risk. In other words, one does not need to 
inhale a great deal of plutonium to result in a measurable risk. That is the real question here. 

Jeremy Karpatkin requested clatification regarding RAC’s use of the scenarios from the original agency studies. Did RAC 
independently evaluate andor validate the values used in the scenarios? In other words, did RAC go through the same 
process used for the site wide parameters cited in Table 4 of the report? 

Dr. Till responded that they had looked at the numbers and had examined them, discussed with the Panel, and 
decided that the values as originally established remain valid. 

c) oe Goldfield stated that if appears that the resuspension parameter is appearing to be the most significant, but RAC 
indicates that not enough data exists to really provide accurate analysis of this important issue. What methods is RAC 
planning to use for this parameter? 

Dr. Till responded that there are clearly numerous parameters, but the point is that soil and air monitoring data is 
available that should provide a mechanism to derive resuspension factors specific to Rocky Flats. Although if 
would have been nice to have considerably more information back to the early days of the site in a consistent 
format, but RAC will do its best with the available data. Recommendations will be made for future approaches to 

data for plutonium in soil and combine it with air measurements-over a period of years, to result in an amount that - - 
is being resuspended. This is using actual data from Rocky Flats versus numbers generated fmm the literature. 

~ 
~ -data gathering. RAC plans to take an empirical approach to deriving resuspension information by taking historical 

Mary Harlow expressed concern at a comment from one member of the Peer Review Team that seemed to suggest that 
the three scenarios outlined in the RFCA do not satisfy CERCLA criteria. She asked Dr. Till if RAC had looked carefully at 
this input to determine whether or not the approach was within CERCLA guidelines. 

Dr. Till responded that he could not recall specifically which comment she was refemng to but would go back and 
review the input to be sure it was properly reviewed and addressed. 

LeRoy Moore urged that no recommendations be made that are in violation of CERCLA. 

PUBLIC COMMENT 

None 

ANNOUNCEMENTS 
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IMPORTANT ACTION ITEMS: 

1. Input from Dean Heil and Victor Holm regarding RAC's disposition of comments to Task 3 Draft Report: Input: 
& Assumptions due to Carla Sanda by 12 p.m. Thursday, August 19,1999. Carla will then provide their inpu 
to RAC by COB 8119199 

2. Panel comments on Hot Spot definition due to Carla Sanda by August 26,1999 
Input may be emailed to Carla at: candftrvlG2msn.com or faxed to her attention at: 3034564858 

FUTURE AGENDA ITEMS 

Hot Spots - Definition 
Project Update 

M€€T/NG WAS ADJOURNED AT 5:45 P.M. FOLLOWED BY TECHNICAL DISCUSSION SESSION AT 6:UUP.M. 

Upcoming Meetings & Actjvjtjes 

All future meetings will be held from 4 - 7 p.m. at the Broomfield Clty Building, One Descombes Dr., Broomfield, CO - Zang's 
Spur/Bal Swan Conference Rooms, on the following dates: September 9, October 14, November 11 

NOTE: The prev'ously-eleded Steering Committee, made up of: Mary Harlow, Hank Stovall, Leroy Moore and Lisa Motzel routinely meets eacl 
Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend this meeting. To confirm meeting date, time 

and place, please contact Carla Sanda at 303-277-0753. 
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Hot Spots 
(Continued) 

Radionuclide Soil Action Level 
Oversight Panel 

July 1999 RAC 

Hot Spot Size of Interest 

The primary risk that is considered is the risk 
to small children ingesting soil while playing in 
their own gardens 

Therefore, it is Important to have a sampling 
plan that detects an area of contarninatlon 
equivalent to a small garden (which may be 
about 50 ma) 

uly 1999 RAC 

How Far Above the RSAL Can a Hot 
Spot Be Before Clean up is Required? 

This decision will be influenced by the proposed 
RSAL, but one consideration may be the following: 

Factor 
Ranae ImultiDie of authorized RSAL) 
< 1  m2 10 
1 to<3m2 6 .  
3 to 10 ma 3 
10 to 25 m2 2. 

Definitions of Hot Spots 

- There is no universal definition for a hol spot - Hot spots are genereiiy defined as relatively small, localized 
areas with contamination concentrations in excess of the 
cleanup standard 

* Averaging soil concentration data is common practice based 
on guidance from regulatory agencies 

IUly 1999 RAC 

RAC's Proposed Definitions 
A hot spot is any sample (or combination of samples) 
taken when following a prescribed sampling protocol that 
resulb in a radionuclide soil concentration exceeding the 
soil action level. 

If a hot spot is found to exist. i t  should be evaluated to 
determine if remediation is required. - It Is reasonable to assume that a hot spot(s) can exist 
within a defined area and the RSAL for the area will still be 
met. 

The Penel may wish to establish factors above the RSAL 
above which a hot spot must be remediated. 

uly 1999 RAC 



General view of Task 3 comments 

In general, we were very pleased with the depth of 
the comments on the Task 3 report. Reviewers 
indicated a general sense of appreciation of our 
work and our direction. 
There were several comments that helped us make 
some decisions to look into changing some of our 
parameter values. 

RAC 

JMW 8Ny 

Major comments, cont. 

Inhalation shielding factor - we plan to look at the 
possibility of determining a distribution for this 
parameter 

resuspension calculation in R E S W  - there were 
a number of comments related to this, and it is 
important to understand that we are estimating 
resuspension using the available data from Rocky 
Flats and incorporating an enhancement factor; we 
do not intend to use the RESRAD model for 

Misunderstanding of our intent to bypass the 

RAC \resuspension 
JMW m 

Major comments on Task 3 

Distribution coefficient - many comments on 
refining values and distributions - we will look 
into this, but want to be clear that we plan to do 
screening calculations for groundwater pathways 
only, and will not produce a definitive distribution 
of dose from this pathway 
Comparison of versions of RESRAD - we meant 
this only to illustrate the reasons we have chosen 
to develop our own model for resuspension 

IMW 8rw 

i Major comments, cont. 

Many comments about scenarios - equally in favor 
of and against the scenarios selected. It has been 
stressed in the response to comments that 
scenarios were a process entered into with the 
panel and the selection of scenario parameters was 
not taken lightly 

impressions of our work to date 
We feel very good about the reviewers’ 

\ RAC 

JMW m 

1 

Distribution coefficients 
A number of reviewers commented on the values 
and distributions selected for the distribution 
coefficients for Am, Pu, and U 
Along with one set of comments, we received a 
document from the actinide migration panel 
studies that documents K,, values for Pu and U 

determining a distribution for K,,, but want to be 
careful to remind the panel that calculations will 
be screening level ONLY 

Based on these data, we plan to revisit 

/ RAC 

JMW 8Ny 

\ 

Distribution coefficients 

Honeyman and Santschi (1997) measured Kd for 
-.- 

Pu under oxic conditions. The values they 
measured range from 

10,000 L k g ’  to 120,000 L kg - I  

These values are, however, cited by the authors as 
likely to represent an upper range of &values, 
and the authors recommend that a study be 
initiated to determine the lower range of &for Pu 

RAC 
/ 

JMW 8Ny 

1 



( . Distribution coefficients 

Values presented in the Task 3 report were 
developed from a Dames and Moore (1984) study. 
The distribution (GM = 218 L kg'.GSD = 1.16) 
created from these values was admittedly quite 
narrow, but was created from what we thought to , 

be the only available site-specific data. 

data, we will use the AMS study results to create a 
new distribution for K,, 

RllC 

Based on the comments and the newly acquired 

IMW 8N9 

f -  
Inhalation shielding Factor 

The inhalation shielding factor defines the 
fractional concentration of contaminant in outside 
air that is available for inhalation indoors: . 

We had recommended a value of 1 .O. . - Many comments on this parameter value have 
caused us to take a second look at creating a 

' distribution of values. 

d 
Distribution coefficients 

Honeyman and Santschi (1997) also measured K,, 
for u8U under oxidizing conditions to range from 

30 L k g l  to 180 L kgl 
The distribution developed from the Dames and 
Moore (1984) data had a GM = 2 18 L kg '  and a 

' GSD = 3.92 
It is clear that the Dames and Moore data 
predicted higher values than those measured: the 
& for U will be reconsidered 

RAC / 

7 

Inhalation shielding factor 

A variety of studies indicate values that range 

RESRAD suggests a default of 0.4 
NCRP No. 129 suggests a midpoint of 0.3 for the 
inhalation shielding factor 
There is not, however, a conclusive pattern in the 
available data on this topic 
RAC will consider all of the available information 
in creating a distribution for this factor 

from 0.1 to 1 .O for this factor. 

RAC 

JMW &99 

2 
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Department of Energy 

ROCKY FLATS FIELD OFFICE 
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GOLDEN. COLORADO 80402.0928 

Hank S tovall 

One DeCombes Drive 
Broomfield, CO 80020-2495 

Dear . .  

. City of Broomfield 

I . g:- ,.. k , 

~ 0 0 1  

99-DOE-00056 

Enclosed are the questions from the Rocky FIak Environmental Technology Site (Site) technical 
staff relating to the draft Task 3 report from the Risk Assessment Corporation (RAC), titled 
“Inputs and Assumptions.” 

As you will see, there are more questions than usud in reIation to this draft report This is due 
Iargely to the Site’s sentiment, expressed at the July 8. 1999, meeting that this report, along with 
the Task 5 report, Independent Calculation, represents the “meat and potatoes” of this review. 

Scveral of the questions are essentialIy requests’for more infohation. Questions 1,3,7,8 and 
10 all are requests for additional information to allow site staff to reconstruct the results or . 
conclusions reached in thc draft report. Also, questions 2.5 and 11 all pertain to possible new or 
forthcoming information that may be relevant to topics addressed in the draft 3 report. Questions 
6 and 9 both speak to areas where site technical staff did not completely understand RAC’s 
methodology or approach. 

Question 4 speaks to a more basic strategic issue. It is still not clCar from this draft report how 
RAC proposes to analyze the agency scenarios utilizing the information and conclusions on 
inputs, assumptions and parameters from the Task 3 report. 

- - -  ~ 

~- - The Site technical staff will plan to attend the technical session prior to the August 12, 1999,._ - . _  

meeting. 

I also wanted to take this opportunity to respond to your letter of July 8,1999, responding to my 
letter of June 16,1999. 

I do not have anything to add to my comments at the July 8,1999, Radionuclide Soil Action 
Level (RSAL) Oversight (OP) meeting. I do not believe anything I said in my lune 16, 1999, 
letter constituted “discrediting or undermining” the RSAL study. The Department of Energy 
(DOE) does stand by its commitment to not interfere with the review process and withhold 
judgement until the final report is issued, 

e 
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I remain willing, even cager; to continue to work with you to resolve any issues or concerns that 
may arise in the course of this review. As I have stated before, DOE does have certain specific 
information needs during this review, but DOE remains flexible and open as to how we meet 
these needs. At any timc, I am open to discussing with you ways we can improve the procks or 
resolve any outstanding issues. 

Thanks again for your time and involvement in these issues, and for your support of the clcan up 
of the Site. 

Sincerely, I 

Enclosures 

cc wvEnclosures: 
P. Bubar, EM-64, HQ 

cc wlo Enclosures: 
3. Rampe, E& W O  
R. McCalIister, EL RFFO 
F. Lockhart, CPM. RFFO 
D. Shelton, K-H 
J. Corsi, K-H 
L. Brooks, K-H 
R. Roberts, K-H 
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Commcrrb and Q d p s  on RACs Draft Report for Task 3: Inputs and Assumptions 

I. 

2. 

3. 

4. 

Pages 4 through 10 of the draft Task 3 rrpon summatfies the results of a sensitivity analysis, but does not 
provide the full dawneatah 'on &at lics behid this andySir. At rhe RAC Sensitivity Analysis for 
RI3SRA.D Parameter presearation on January 14.1999, the most sensitive paramuers were identified as 
solubility of plutoniddose conversion factor and the mass Ioading factor. The ley sensitive 
paramems were identified as cover depth, breathing rate and Soil ingestion. DIPing the Project Update 
presenradon in May 1999, the impacts btnvEcn d i g  =RAD 6 6 1  and 5.82 wexc &jen?ifid. The 
documentation suppordng tho sensitivity analysis is needed ta undernand how RAC classified the 
parameters as discussed on page 4 of the Task 3 Report without having an independent reviewer 
rcpca!jng each sensitivity analysis. Please provide in the fW report documentation suppm-ng the 
sensitivity analysis. 

RAC has recommended an %door Dust Filtration" hcmr of 1.0 (page 5). "he Rocky Flats cleanup 
Agreement (RFCA) Parties have identified new infomation from both EF'A (Exposuro Facton 
Handbook) and NCRP WCRP Rqm No. 129) &at may impact this input and ate evaluating this 
information as part of the RFCA annual review process. Has RAC evaluated the new information 
available from tho EPA and N W  as it dates  tp rhis paramererl 

Table 2, ''Relatin Concentmion of Radimuclidcs in Soil at Rocky Flats in 1999," could not bc verified 
with the infomation and references provided m the draft report. Please include in the final report the 
data representing how the. mass values dram the references listed were converted to actMdes and 
allowed to decay (or grow in. in the case of tc'Am) to the year 1999 for use in the RBsRAb 
calculations. 

It is not clear tiam the Task 3 report how RAC p h  to analyze the agency sceD8slos. Specifically, it is not 
clear if RAC plans to substitute its own pararptttr valucs for tho agency values (as shown in Table 4) in 
dculating new recommended RSAIA for the agency scenarios. Can RAC darify mrS issue? &o. 
Table 10 lists the different Scenario Parameter Values for DOE and RAC scenarios. It is not clear from 
the cable or h m  h e  t a t  if RAC c a n m  wirh or is simply not analyzing the paranaetet valum for the 
DOE scenarios. For example, rho agencies assumtd for an Open Space scenario a value for tima on site 
of 125 hours per year. By not adjusting this pmimekr, is RAC endorsing it or simply choosing not to 
analyze it? Or has RAC concluded that it is not sensitive and therefore does not merit more detailed 
analysis? In other words, does RAC agree that the agencies have appropriatdy defined theit o w  
scenarios. or for the purpose of analysis is RAC simply accepting the Scenario pmamttet values as is? 

The Actinide Migration Team has reocntly wmpIcted work direcdy related to Kd values. W e  attached a I 

copy of the nport that we beIieve is nfevant to the Task 3 rcport 

-RAC has defined amoddof OOPU conctntntios in soil asa function of locadon (pigs 20). Do s i d a r  ' 

models need to be defined for '"'Am or u1 If yes what task report will explain this extrapolation'? If 
not, will the Pu data bc extrapolated for Am and/or U? 

- - 

EIgnre 2 reprcsals the lodons of more dm 588 soil samples of =Pu at Rocky Flats which were used as a 
W s  for a spatial model. While the text states the sources of the raw soit concenaadon data, the text 
also states that the 588 soiI samplcs are a subnt of tho raw soil concentration data (page 22). Please 
provide in the final report a list, including the source, of Ute 588 enaies. 

RACS recommended brcathiig rates ( p a p  36) could not be verified with the information in this report. As 
cap& in the RAC Scenario presentation on January 14,1999. it is important to understand thc 
duration of daily activities for each receptor in order to calculate a bread~ing raw For clarity. please 
incorporato tho assigned duradon for the various daily acbiviry levels in thc final repon Also, please 
incorporare the ddburions of breathing rates for active and sedentary adults, for active and sedentary 
children, and for active and sedentary intints (as captured in the RAC Breathing Rate Disuibutim- 
presentation on March 1 1,1999) in the final report. F'ltasc also explain why and on what basis RAC 

, 
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recommended using h e  9 P  percentile value from the breathing rate distrju~on. . 
9. RAC recommesded idcnt id  annual soil ingestion vaIues far cach of RAC’s recommended scenarios, La. 

current sire industrial worker, resident mchcr, infant of rancher, and child of rancher (page 39). Is it 
possible to mtc a ficquency distribution of soil ingesdon values for each scenario similar to what was 
done for breathing rates? 

.IO- B e  ICAC recommended consumption rates for hits, nod@ vc@abIes and grains (page 40) cokdd not bc 
vcrified fiom NCRP Repon 129. Please sbte where in NCRP Report 129 thus ingestion rates were 
h. There is currently no refcmnce for the RAC recommended l&y vegctablc consumption rats. 

11. RAC states on page 27 of the daft  Task 3 =port that monitoring data do not provide pdclc  size 
information. Since 1995, the Kater-Hill Team has behl reporting, in the Quarterly EnVhnmenhl 
Monitoring Repon, air monitoring data from s,elected locations and time periods at the Site that contain 
simsepgated radionuclidc concentrations, scparakd at about 9 IO 10 miaometen Has RAC 
evaluated this intarmalion as it relates to this psr;unetwl 

. ,  

. .  

. .  . .  

. .  . .  . .  
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Responses to Reviewers’ Comments On RSAL Task 3 Report 

Upon reading the reviewer comments for the Task 3 report, RAC noted instances where we 
may not have clearly described the boundaries of the soil action level project, and, in particular, 
the limitations of this Task 3 report. It seems appropriate to remind the panel and ourselves of 
some of these constraints prior to addressing the reviewer comments. Additionally, much of the 
discourse that occurs at panel meetings guides the decisions made by RAC with regard to 
parameters, scenarios, and general project course. These conversations are generally unknown to 
the reviewers, and though they facilitate RAC and the pariel’s understanding of where this project 
is headed, they can be difficult to capture in a technical report, other than to state that discussions 
occurred and decisions were made based on these discussions. RAC has tried to summarize much 
of this information in the reports as possible, but it is sometimes difficult to convey the full 
explanation to the reviewers. When a situation like this is evident in the reviewer comments, we 
will point out the source of the misunderstanding and do our best to make the report as clear as 

It is important to remember that the soil action level project is severely limited by budget 
and time constraints. In light of these constraints, we have endeavored to do the best science 
possible, and realize that, at some point beyond the scope of this project, further enhancements to 
this work may be desirable. 

The goal of Task 3 was to identify parameters in RESRAD, based on that model’s selection 
in Task 2, whose values, when changed, impacted the outcome of the soil action level calculation 
in a significant way. We were forced to streamline our efforts in this area, and not use resources 
to determine either uncertainty or alternate values for parameters that were not sensitive to 
change. Only obvious parameters from this category that justified change were adapted. 
Naturally, the parameters that emerged as obvious were the ones closest to RAC‘s previous 
experience with resuspension and surface soil properties. Given more time and resources, there 

development of uncertainty based on a more thorough literature review and some necessary 

~ possible with regard to the decisions made. 

I were a number of parameters that might have been subject to some degree of change and/or 

In the context of this project and for the benefit of the panel, we have used published 

I 

~ professional judgement. 
I - - - - - 

numerical data for quitifiGtion-of uncertainty, whenever possible. As a result, we have tried to_ 
restrict widespread application of professional judgement in the area of quantifying uncertainty. 
This approach has proven to be confusing in other areas of the project. 

background for responding to the comments of the reviewers. 
This reminder of the goals and limitations of Task 3 and the project as a whole provides a 

Risk Assessment Corporation 
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PEER REVIEWERS 

Reviewer A 

General Comments 

The general effort to incorporate as much site-specific information as possible into the 
RESRAD code is appropriate and to be applauded. 

A number of the parameter assumptions adopted in the report are questionable to this 
reviewer. Some that are questionable are discussed under specific comments. It is not evident 
that the parameter assumptions are based on the most thorough and critical review of the existing 
literature. 

It is recommended that some experts (for example, Greg Choppin, Florida State on K,, 
assumptions) be consulted on the reasonableness of some of the parameter values and their 
uncertainties. 

This review was perhaps less than adequate because travel commitments of the reviewer 
precluded a full, comprehensive review with detailed recommendations for additional sources of 
information. 

Specific Comments 

The & of 218 cm3 g-’ for Pu seems at least two orders of magnitude too low. This value 
would not be consistent with the characteristics of Rocky Flats Soil, which is high in clay, nor 
with the observed behavior of Pu in the Rocky Flats environment. Furthermore, the GSD of 1.16 
is way to low. This implies that the uncertainty on the value is quite small, which it is not. 
Secondly, ground and perhaps surface water are the main things this parameter would affect, so I 
am puzzled as to why this parameter was sensitive. However, a & of only -200 would allow 
fairly rapid surface depletion of Pu, which would reduce resuspension. This could explain the 
sensitivity, although this was not explained, unless I missed it. However, this is even more 
confusing, since I think the approach is to use measured mass loading in any case to derive the 
inhalation exposures. 

The K,, value for Am is also too small, I believe, but the GSD value seems reasonable. 
I’m not happy with the way these values were derived in any case. Apparently, they trace 

back to retardation factors developed by Dames & Moore. I think much more can and should be 
done to come up with and justify more reasonable& values. 

We are reviewing Actinide Migration Panel studies to further enhance our I(d 
evaluation. 

The soil to plant transfer factors were listed as “sensitive” parameters. First of all, I am a bit 
surprised by this, since one would expect food chain exposure to be a very small fraction of the 
inhalation exposure. This needs some explanation. Secondly, it is not clear whether these values 
represent strictly root uptake, or a combination of root uptake as well as dust loading. If. they 
represent strictly root uptake, I think there are data to indicate about an order of magnitude 
smaller value for Pu at least. If the values represent root uptake plus dust loading, then the values 
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are too small, by roughly an order of magnitude. I’m not certain how the computations are 
handled in RESRAD, but this needs to be explained. 

Upon reviewing data for this report and the project in general, the recommendations of 
NCFW Report No. 129 were explored. It was decided early in the project to include the 
distributions for soil-to-plant transfer factors because of the inclusion of the agricultural 
pathway for some of the scenarios. These parameters are, however, only moderately 
sensitive to change, as pointed out by the reviewer. They were mistakenly included in the 
“most sensitive parameters” section because we planned to include a distribution. We will 
move the discussion on these parameters to the section titled ‘Tarameters with Limited 
Sensi tivity”. 

In  RESRAD, the soil-to-plant transfer factors represent only that fraction of 
contamination that is transferred to plants via root uptake; the dust loading calculations are 
handled through the use of a mass loading for foliar deposition parameter and calculation. 

The area of contamination is listed as 40,000 m2. I think this is too small, but apparently, the 
computations are going to somehow use actual soil data in a spatial sense. It is not clear to me 
how this will be done, and whether or not the assumption of a particular area is even important, if 
this is to be handled in some spatial scheme that is not normally tackled by RESRAD. 

The 40,000 m2 area listed was the area used in the previous DOE calculations. The 
current calculations will derive an area based upon scenario assumptions and use this area 
and the contamination associated with it to develop air concentrations as indicated by the 
available monitoring data. This evaluation will be appended by a modifying factor, which 
will attempt to account for a situation in which groundcover is eliminated, making 
contaminated soil much more available for resuspension. 

The mass loading estimate of 2.6 x lo-’ is reasonable for most rural locations. However, 
why is this even important to debate here if actual soil loadings are to be used? If actual soil 
loadings are to be used, what soil concentrations for the radionuclides are to be used, given that 

- - - -.- - -  _ .  ~ - - _  - the source of dust would most likely be quite general? - - -~ 

The mass loading factor shown in the text is again the factor used in the previous 
calculations. Current calculations will utilize available information to develop actual soil 
loadings. The radionuclide concentrations in the soil currently, described in the section 
titled “Initial Concentrations of Radionuclides,” will be used for the contaminated soil. 
Additional soil contributing to the soil loading profile will be assumed to result from 
uncontaminated soils in the upwind fetch. 

The statement on page vii “High wind also results in lower air concentration than would be 
expected if the same material was dispersed over a longer period of time during average wind 
speed conditions.” needs some explanation and documentation. This could be true, unless 
average wind speeds were insufficient to cause any measurable resuspension, due to good 
vegetation cover. 

Risk Assessment Corporation 
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This statement comes from results of the dose reconstruction study done at Rocky 
Flats. This study predicted that although high winds likely resulted in a large degree of soil 
movement, the dispersion of this material was so great that the concentration of 
contamination in air was significantly less than that which resulted from average wind 
speed conditions. This dispersion effect is magnified close to the source, which is the 
location of the receptor in this study. The statement in the executive summary is expanded 
in the section of the report dealing with average wind speeds. 

The value suggested for the depth of soil available for resuspension, namely 3 cm, seem 
.way too high to me. Most studies have indicated that on a time scale of < 1 year or so, only a 
couple of mm are likely to be available for resuspension, unless the site is highly erodable due to 
overgrazing, lack of vegetation or mechanical disturbance. 

The depth of soil available for resuspension represents the layer of soil within which 
contamination in uniform. The selection of this value was dictated primarily by the 
available soil data, most of which represented area to that depth. Although it would be 
desirable to represent the contamination in a shallower layer, the data available to us make 
it difficult to estimate contamination to any other depth. The research of Webb et al. (1997) 
showed that throughout the top 3 cm, the Contamination is primarily uniform, with perhaps 
a slight dip in the contamination at  the lower depths. Webb et al. also provide a means to 
convert contamination profiles at  other depths to the 3 cm depth. Since we are constrained 
to this depth by the available data, we must use it for the depth of soil available for 
contamination. As erosion progresses, uniformly contaminated soil from the lower part of 
this 3 cm will likely be exposed to resuspension. We will incorporate a better description of 
this parameter in the final version of the report. 

The assumption that the irrigation contamination fraction is 1.0, seems unreasonable. This 
needs more justification, especially since groundwater does not seem contaminated. What about 
surface water on the other hand? Is this included in the model? 

As a part of an agreement reached with the panel overseeing this study, we agreed to 
include contaminated groundwater as a possible pathway for exposure. Since one of our 
exposure scenarios is a residential rancher, allowing irrigation water to be contaminated 
was an important possible pathway. Because we assume that the source of the irrigation 
water is directly from a groundwater well located beneath the site, the contamination 
fraction is set at  a value of 1.0 to make the irrigation water as contaminated as the 
groundwater. The groundwater pathway analysis is included only as a screening 
calculation, to show the possible effects of groundwater at the site and to direct future 
studies. 
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Reviewer B 

Review Summary 

The content of the above named report is focused on a discussion of RAC‘s chosen values 
for model parameters, the assumptions used to justify the choice of those parameter values, and 
on a sensitivity analysis of the soil action level calculation. 

This report was organized in a reasonable way and sufficient detail was presented for most 
parameters. The Executive Summary seems rather long for a report of this length. Many of the 
chosen values for parameters seem reasonable, others in my view are not credible; each are’ 
discussed in the remainder of this review. 

Being that the purpose of the report was to present the results of a sensitivity analysis (stated 
on p. v and p. 1). the report was not completely successful because the method of conducting the 
sensitivity analysis did not allow for the analysis to reflect the range of sampled values from each 
distribution (see my comment #8 below). 

Other detailed comments are found below. 

Detailed Comments 

p. vi. The first of several times, it is stated that “soil-to-plant transfer factors quantify that 
portion of contamination in soil that is transferred to plants via root uptake”. This is not a correct 
interpretation of soil-to-plant transfer factors. These factors represent the fraction of the 
concentration of the soil within the root-zone of the plant that is observed in plants - also on a 
concentration basis. Because of the much smaller mass of the plant relative to soil, it is not the 
fractional transfer of the soil inventory. Such incorrect statements appear on p. 19 and possibly 
elsewhere in the report. 

Although the authors certainly had the correct definition in mind when writing the 
report, we thank this reviewer for noting this inconsistency with the appropriate definition. 
In an attempt to be as clear as possible for the majority of the audience of this report, we 
left open a door for misinterpretation-of our definition. We-will clarify this definition in the 
final report. 

. -  

- ~ . 

p. vii. It is noted that that RAC will use a 5-year average wind speed, etc. for modeling 
resuspension, but a few sentences later comments that a “distribution of wind speed values” will 
be used. It would be useful to explain here very briefly if the distribution discussed is a model of 
the uncertainty in the average or if not, to clarify the distribution. 

We intend only to use the 5-year average STability ARray (STAR) met data for 
modeling the resuspension. Although we examined the change in the average from year to 
year, we discovered very little fluctuation in annual average. We intend to remove the 
statement from the executive summary that indicates the use of a distribution. 

In the Executive Summary and elsewhere in the report (for example, see beginning sentence 
of Executive Summary-Scenarios), it states “The Task 3 report describes....”. At this point, I had 
to look back at the cover to reaffirm that I was reading the Task 3 report. It would be better to 

“Setting the standard in environmental he8kh” 
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state, “This report describes...”, thus, eliminating any confusion about which report is being 
referenced. This occurs elsewhere in the report. 

We include statements like this for clarity, since we refer throughout the document to a 
variety of reports. We appreciate this comment, and will make the discussion as clear as 
possible in the final report. 

On the top of p. ix, the authors state “RAC created distributions ...” I suggest that the 
preferred technical language would be “RAC hefined distributions...”. This language appears on 
p. 18 and possibly elsewhere in the report. 

We appreciate this comment and will incorporate this language. 

p.2, last paragraph. Rephrase: “It is obvious that this single change in the RESRAD code has 
a large impact on the dose delivered by the resuspension pathway” to “It is obvious that this 
single change in the RESRAD code predicts a significantly different dose via the resuspension 
pathway”. 

We appreciate this comment and will incorporate this language. 

I note from Table 1 that RESRAD Version 5.82 predicts a soil action level about 6-fold 
greater than does version 5.61. Such a dramatic change between what seem to be similar versions 
of the code (based on their version numbers) raises questions about the scientific basis for the 
resuspension calculation as well as other pathways in the code. It is impossible for external 
reviewers such as I to judge the validity of the code before or after such changes. This point is 
raised here as a precautionary flag to RAC and RSALOP that the technical bkis  for calculations 
in the code needs to be continually scrutinized as each version change is made. 

We recognize this dramatic change as well. Although a perusal of the RESRAD 
documentation seems to indicate that the change in the code is warranted scientifically, we 
decided to utilize site-specific data in our evaluation of resuspension and create an external 
resuspension model rather than to use the one internal to RESRAD V. 5.82. 

P. 4 notes that “a single parameter uncertainty analysis requires [my emphasis] that only one 
parameter be changed at a time.” This is an overstatement in my view and sounds as if the ends 
justified the means. It would be more accurate to state that “a single parameter uncertainty 
analysis is defined by changing only one parameter be changed at a time.” Moreover, single 
parameter uncertainty analyses are not regarded as state-of-the-art; I think that fact should also be 
given some note in the report. State-of-the-art sensitivity analyses vary all parameters 
simultaneously and rank the sensitivity of each parameter based on the fraction of the output 
variance contributed by each parameter. Such techniques are generally more difficult to 
implement. Techniques of lesser sophistication, such as that available in RESRAD, can be used, 
but their limitations should be noted. 

The authors and the panel recognize that this sensitivity analysis is not state-of-the-art. 
A more rigorous analysis will be completed for Task 5 of this project, using the 
distributions defined in this report. However, the single parameter analysis was required 
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for this portion of the project, and, in fact, reveals the information about each parameter 
that we were looking for - how important is each parameter in the calculation of soil action 
levels and doses? 

The metric by which sensitivity was judged was not mentioned in the report. Was it the 
absolute or relative change in the output? 

Due to many comments regarding the sensitivity analysis, we will make efforts to more 
carefully describe it in the final version of the report. 

Given that RAC has discussed the necessity of a dynamic (timedependent) model for 
determining soil action levels, has the sensitivity to the set of parameters been determined over 
(future) time? 

Part  of the reason RAC prefers the modeling approach outlined here is because of the 
ability to evaluate soil action levels under a variety of conditions (e.g. current, remediated, 
future catastrophic event) that may be present at  future times. 

P. 4, The sensitivity analysis was not performed appropriately to determine the sensitivity of 
the model to the parameters and their specified distributions. The third paragraph states the 
“parameter values were allowed to vary by a factor of 10 in either direction.” Sensitivity analysis 
is intended to show the sensitivity of the output variable to both the mathematical structure of the 
model and the legitimate range of variation of parameters. By presetting all parameters to the 
same degree of variation (lox in either direction), the sensitivity of the model to the variability of 
the parameter is lost. Only the sensitivity to the model structure is retained. Thus, from the results 
presented, it is not easy (or maybe not even possible) to see the true sensitivity of the model to 
each parameter. RAC should consider redoing the analysis. 

RAC will not endeavor to redo the sensitivity analysis. We recognize that we are not 
evaluating true sensitivity to variability (or change) in the parameter, but rather to the 
model output’s 
sensitivity we were seeking to evaluate at this juncture of the project. Quantifiable 
variability in the parameters is designated in this report; sensitivity to this variability is a 
part of the final task of this project. 

~ - -  _ -  - 

sitivity t o  changes -id the parameter value. This is, however, the = -  ~ 

Depth of Soil Mixing Layer (p. 5): RAC has selected the depth of 0.03 m (3 cm) as the depth 
of soil available for resuspension. This is certainly a better choice than the thickness of the 
contaminated zone (over which the concentration may vary substantially). 

We agree and appreciate this reviewers comment. 

Indoor dust filtration (p. 5): The definition of this is poorly stated in the same way that the 
soil-to-plant transfer was poorly stated. In the two opening sentences, “contamination” should be 
changed to “concentration” because “contamination” is too vague and could imply inventory, 
which is definitely not equal to concentration (since the volume of the house is much smaller than 
the volume of the atmosphere!). 

Risk Assessment Corporation 
“Setting the standard in environmental h e a / ~ ”  
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Again, we appreciate the suggestion for clarification of our definition and will make the 
appropriate adjustments. 

I 
Moreover, RAC assigns an  equal value to the indoor air concentration, notes it is a 

conservative assumption, assigns no uncertainty, and states a priori that they will not change the 
value. This is the first of several locations, where RAC fails to produce a credible uncertainty 
analysis due to the assumptions they make. The noteworthy problems in their method are as 
follows. 1) An uncertainty analysis should determine credible bounds around a realistic central 
value of the model output (in this case, the soil screening level). It is impossible to determine 
credible bounds on the output parameter when some input parameters are set to “conservative” 
values (in other words, higher than likely) as these parameters will skew the entire result toward 
larger and unrealistic values. 2) Assigning no uncertainty to a parameter is the same as stating 
confidence in the value. No one could possibly assert confidence in the assumption that indoor 
concentrations equal (exclusively and without variation) the outdoor concentration. 3) An 
uncertainty analysis requires (and requires is used correctly here) that the assessor be unbiased in 
choosing parameter values and be impartial to changing those values, as is dictated by the 
science. This is clearly not the case here as RAC as chosen to purposely maximize the pathway 
(that is the meaning of choosing conservative values) in the interest of not underestimating the 

. inhalation dose. 

RAG‘ appreciates this reviewer’s comments about uncertainty analyses, but we do feel it 
is important to point out a few key elements of this project that dictate the direction we 
must take. First of all, it is important to remember that the purpose of Task 3 was to 
evaluate the input assumptions assigned to RESRAD parameters as they were used in the 
prior analysis (DOE/EPA/CDPHE 1996). This boundary condition on the analysis was put 
in place because of two important factors: 1) The panel was interested in knowing how the 
values selected for the previous analysis affected the calculation, and 2) the limitations on 
this project prevent us from doing an analysis such as that suggested by the reviewer. In  
light of these two factors, the sensitivity analysis was set up in such a way as to maximize 
our resources and minimize our effort on parameters for which a credible value had been 
chosen for the previous analysis. 

It does not follow that assigning no uncertainty to a parameter is the same as stating 
confidence in the value. What it means is that, under the limitations of this project, we saw 
no reason to change the parameter from its previous value. In the case of the indoor air 
concentration, the value used in the previous analysis, 1.0, was determined to be reasonable 
given that we know very little about the’future conditions at the site. 

Based on the comments of a number of reviewers, however, we plan to examine a 
distribution of values for this parameter. 

Imgation Water Contamination Fraction (p. 5): The same comments as Indoor dust filtration 
apply here. 

This factor was discussed in the set of review comments from Reviewer A. 

External Gamma Shielding Factor (p.6): Equation I describes a weighted shielding factor 
and not an occupancyfactor (which is the fractional time spent indoors). I don’t know whether 
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RESRAD is responsible for such poor names for variables or if it is RAC’s choice; either way, it 
is incorrect. 

The variable name “occupancy factor” is one that was assigned by the R E S W  
designers and is cited in the documentation for the code. We will continue to use it in our 
text. 

What is the uncertainty assigned to the shielding factor of 0.7 chosen by RAC? 

We assigned no uncertainty to the shielding factor, as it was a parameter that exhibited 
almost no sensitivity. 

p.8, It is noteworthy that RAC has chosen to explain that the research results of Los Alamos 
National Laboratory indicate that plutonium in the soil is insoluble. The interpretation should be 
that plutonium will, thus, not enter the ground water. RAC gives less commitment to that 
interpretation and states that plutonium “may not get into the groundwater.” It is difficult to 
provide advice here except to note that it should be possible to incorporate a multiplicative 
parameter(s) to represent both the likelihood of water contamination as well as the degree. Maybe 
this has been done but it is not clear to me if it has. 

Since we have committed only to completing screening calculations for the 
groundwater pathway, with the recommendation that future research be directed toward 
refining this calculation, we will not incorporate a calculation of this type. We will complete 
a calculation for the resident rancher scenario that includes the groundwater pathway, as 
well as one that incorporates only inhalation, with the understanding that the groundwater 
calculations are not definitive, but rather indicative of potential for dose. 

Table 4. Soil-to-plant transfer factors should be noted to be chosen from NCRP 129 
recommendations, not data. 

.. - . . _  - * _  _ -  - - - _  - -.- - _ _ _  - - ~-~ - - .- - _  . 

We will note this in the text. 

Units of pCi/g are used for the initial concentration in Table 4. Units of Bq/g should be used, 
though I am sure that RESRAD is probably to blame. In either case, it is inexcusable. Later on in 
the report (e.g., in  Fig. 4). SI units are used. A consistent set of units throughout is preferable with 
SI being the preferred system. 

Throughout this project, it has been difficult to stick to SI units, because the panel 
commonly prefers more recognizable units. We will insert both SI units and the readily 
recognizable conversion in all tables and within the text of this report. 

The same comments as discussed in point number (9) above, apply to the parameters of 
“Plant food, contamination fraction” and “Drinking water, contamination fraction”, both which 
are assigned a value of 1 .O in  Table 4. 

Risk Assessment Corporation 
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The value for plant food, contamination fraction was completely insensitive to change, 
so we left this parameter at its previous value. The drinking water pathway has been 
included only in a single scenario for the purposes of a screening calculation, and is 
intended to be conservative. 

Groundwater/Drinking Water Pathway. It appears from this discussion that the parameter 
named “contamination fraction” refers to the fraction of the drinking water consumed that is 
contaminated. This is extremely vague. Does that imply that all water consumed is contaminated 
and only has a single concentration (that is, it never varies)? The assumption of 100% 

‘ contamination with no assigned uncertainty is not credible. 

Drinking water with a contamination fraction of 1.0 will come strictly from a 
groundwater source. The concentration will vary with the concentration of the ground 
water. As described above, we intend for any calculations that include groundwater as a 
source of drinking water or irrigation water to be conservative, bounding level calculations 
only, as a means of evaluating the potential for dose. 

Furthermore, the chosen value of 2 U d  of contaminated drinking water is not realistic, but 
overly conservative. In regulating drinking water contaminants, EPA uses the value of 2 U d  for 
adults and 1 L/d for infants (10 kg body mass or less) as default values only. However, the most 
commonly cited study on water intake is that of Ershow and Cantor (1989, Total Water and 
Tapwater Intake in the United States: Population-Based Estimates of Quantiles and Sources, A 
report prepared under National Cancer Institute Order #263-MD-8 10264. Bethesda, ’ MD: 
Federation of American Societies for Experimental Biology, Life Sciences Research Office) 
which estimated daily water intake and tapwater intake by age and gender. They defined 
“tapwater” as “all water from the household tap consumed directly as a beverage or used to 
prepare foods and beverages” and “total water” as tapwater plus “water intrinsic to foods and 
beverages”. Values as great as 2 U d  can only apply to total water intake. 

The all age-averaged median value for tapwater intake by males is about 1.1 Ud, and about 
1.05 Ud for females. RAC should determine if gender and agedependence will be accounted for. 
Regardless if age and gender-dependence is accounted for, realistic values for the population 
median tapwater intakes are only about one-half or less of RAC’s presently assumed values. 

Based on the above comments, the doses estimated in paragraph 4 are unrealistically too 
large. 

Again, the use of drinking water in the soil action level analysis is done only to evaluate 
potential for dose of this pathway. It would not be possible, given the constraints of this 
project, to evaluate dose or soil action level including this pathway in any definitive way. 
We make these calculations and draw attention to this pathway only as a means of 
highlighting all of that which we do not understand. 

P. 15. Change “daughters” to “progeny.” 

We agree and will make this change. 



~ 
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UNCERTAINTY DISTRIBUTIONS. The opening discussion of this section does not 
represent a state-of-the-art description of uncertainty analysis and the sources of uncertainty, as 
no distinction between uncertainty and variability is made and “uncertainty” and “variability” are 
sometimes misappropriately interchanged. RAC should be aware of IAEA Safety Series Report 
100 (about 1990) or Hoffman and Hammonds (1994). “Propagation of uncertainty in risk 
assessments: the need to distinguish between uncertainty due to lack of knowledge and 
uncertainty due to variability”, Risk Analysis 14, 707-712. This section should be rewritten to 
better distinguish uncertainty and variability. 

At this place in our work, we do not plan to rewrite this section. The authors of this 
report have defined uncertainty within the context of the tasks we are accomplishing. 
Because of the implications of the results we will provide, we do not endeavor to quantify 
that uncertainty that results from lack of knowledge, particularly in the context of the 
groundwater pathway. We simply will not provide a set of soil action levels resulting from 
exposure to this pathway when so much about the transport within the saturated zone is not 
known. Our representation of uncertainty as encompassing variability is appropriate for 
this project and will be maintained. 

Distribution Coefficient (p. 17): I adamantly disagree with the authors reference to 
“unquantifiable uncertainty.” This is a prime example of the confusion between uncertainty and 
variability. For example, it may indeed be difficult to determine the extent of variability of this 
parameter (though there are numerous measurements reported in the literature). The uncertainty, 
however, can be estimated by the assessor (RAC in this case) based on whatever evidence and 
expert opinion they have. There is no single correct estimate of uncertainty as implied here!, in 
other words, uncertainty is always quantifiable based on available evidence and judgment. 

, 

The discussion on the bottom of p. 18, which disregards certain data of Krey and Hardy 
(1970), Krey et al. (1977), is troubling. It is not possible for this reviewer to determine the 
legitimacy of RAC’s analysis here. It is worth noting that Krey and Hardy had many years of 
study Rocky Flats contamination and they represented the finest sampling and environmental lab 

e the analysis of Rood (1999) is presumably a literature review. I recommend 

Krey is retired but can be contacted through the U.S. Department of Energy Environmental 
Measurement Laboratory in New York where he formerly served as Director. 

- -  

ct &ey as=a reviewer of this matefial as well-as of the Rood (1999) report. - -  - -- =- 

RAC appreciates the comments of this reviewer, but we continue to assert our position 
about the degree to which the uncertainty about transport into groundwater is quantifiable. 
We appreciate and recognize all of the available data on transport into groundwater, but, 
for the benefit of the panel and this project, believe it is premature to evaluate uncertainty 
in this pathway and present a set of results that can be interpreted as applicable to the 
determination of soil action levels from this pathway. We would be remiss not to refer to the 
available research on the topic, but will not, at  this time, present results with uncertainty 
bounds that have the opportunity to be misinterpreted outside the context of this study. 

In the section on page 18, a discussion of I<d values takes place. We have obtained new 
data and are reviewing it for inclusion in this section. 

Risk Assessment Corporation 
“Setting the standard in environmental health” 
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P. 22, It is unclear what is meant by “RAC made adjustments to bring samples from various 
depths into conformity with the profile of Webb et al.” Though it sounds like intentional 
manipulation of the data, it is probably more benign than that, but still not clearly explained. 

What RAC has done is use the available concentration profdes reported by individual 
researchers and determine what the concentration in the top 3 cm was based on these 
profiles. In some cases, concentrations over depths larger or smaller than 3 were reported. 
In these cases, the fractional concentration depth profile provided by Webb et al. (1997) was 
used to adjust samples taken at  different depths to a common depth of 3 cm. This is 
described in the text on page 20. 

P. 22, It is unclear what RAC means that much of the data of Litaor could not be 
documented. I personally knew Mr. Litaor and he is an extremely thorough and careful 
researcher. Possibly the statement means that necessary ancillary data or sources of information 
was not provided, Mr. Litaor, however, can be contacted at his new employer in Israel for further 
information and I suggest that be pursued. His more recent publications in Health Physics give his 
present address. 

We also have been in contact with Mr. Litaor throughout the course of this project. It 
is, in fact, because of Mr. Litaor’s help that we were even able to obtain the database of 
values that he provided. We had some trouble, without constant contact with Mr. Litaor, 
discerning the depth to which some of the soil sample data provided were collected, because 
the references to the data were not readily attainable. Even after discussions with him, it 
was clear that the data provided to us were not separated within the database as to 
sampling depth. One set of data in which we were particularly interested was collected over 
“various depths up to 5 cm.” The only option available to us was to assume the same depth 
of sampling (5 cm) for the data that we were not able to document. In this section, we 
simply warn the reader of the limitations of our data set. For the purpose of our spatial 
model, which is to provide a basis for integration of resuspension over large areas, the data 
set was sufficient. We continue to try to resolve these difficulties. 

P. 24, The opening sentences describing a spatial model seem to me a bit elementary and 
imprecise. It would be better to describe that a spatial model is primarily intended to explain 
and/or predict the observations, thus allowing for predictions to be made at locations without 
observations with a reasonable level of confidence. Whether or not the model provides smoothing 
is entirely optional. While most do, I certainly don’t agree with the statement that it must do so. 

The uniformed reader might be led to assume that the two methods (kriging as used by 
Litaor) and determination of power functions within polar sectors (as used by RAC) are equal. 
They are not, as their origins and technical basis are so different, it is difficult to compare. 
Kriging intentionally takes advantage of the spatial correlation of data and uses that to an 
advantage when predicting values at locations where no observations are available. RAC notes 
that in two sectors (292.5’ and 315 7, there was too little data to determine the functions, thus 
RAC assumed the functions from a nearby location (270”). It is worth pointing out that kriging 
would base these locations on the spatial trends, rather than on an assumption. I am not 
suggesting that RAC revise their methods of spatial interpolation to kriging (which is a much 
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We intentionally selected the power function analysis to base our contour smoothing on 
the assumption that the spatial signal was the result of wind transport of contaminated soil 
particles from the 903 Area. A kriging analysis was not justified in the context of what we 
were trying to accomplish. 

Fig. 4. Along a west-east line at coordinate of Northing 441.0, there is a line of 
measurements that are all gray circles (10-100 Bq kg-’), yet they fall well outside the 2 Bq kg“ 
contour. Where is the discussion explaining these measurements and the lack of agreement of the 
contours with the measurement data? 

. 

As with any model, the model described here is not capable of predicting every 
measurement. Because our model based the spread of contamination on the assumption that 
wind transport was responsible for the spread of contamination, there are measurements 
outside of our wind transport contours that likely resulted from other contamination events 
at Rocky Flats. Evidence from the dose reconstruction studies as Rocky Flats might give as 
some insight into the source of these above background readings. A fire at building 771 at 
the Rocky Flats plant in 1957 released a significant amount of airborne particulate 
contamination. Meteorological data from that period indicate that the wind direction 
probably directed the contaminant plume in a southerly direction before the wind direction 
shifted and the plume proceeded to the northeast. Although particle size of contaminants 
was very small and little deposition probably occurred in the aftermath of this event, it is 
likely that the measurements taken at these locations resulted from contamination from the 
1957 fire. 

p. 28, RAC states they “will estimate the variation of the air concentration that exists within 
the defined domain based on the current state of ground cover, using the existing air 
concentration data.” I have two questions about this statement. 1) The air concentration data can 
obviously be-used to estimate its own variation: Is theresomething more important being said 
here? 2) RAC has claimed in the past the importance of using a dynamic model (which implies 
incorporating a time-dependence to estimate values likely in the future). How will the current 
state of ground cover be extrapolated to the future for the purposes of dynamic modeling? 

~ - .  
- - - - 

The current state of ground cover gives us an important stepping off point. To this 
estimate of dust loading determined using the available soil and air concentration data, we 
can apply an enhancement factor that uses the resuspension studies completed at Rocky 
Flats to estimate the increase in dust loading that might result from an event that would 
remove the available vegetation cover. 

p.28. The paragraph beginning “A procedure such as this ...” needs rewording. Obviously 
some words are left out which render the paragraph unintelligible. 

It appears a word was left out of this paragraph during review. We thank this reviewer 
for bringing it to our attention. 

Risk Assessment Corporation 
“Setting the standard in environmental heaith” 
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p. 28-29. ,The discussion on the fetch of airborne dust incorporate opinions of RAC (“these 
distances seem to short to be consistent...,’) and the validity of those opinions versus the findings 
in the literature is a very technical matter. I suggest the RSALOP contact Dr. Joseph Shinn to 
evaluate this discussion. It is important and deserves in opinion of greater expertise than my own 
or anyone on the RAC team. Shinn can be contacted at Lawrence Livermore National Laboratory 
in Livermore, CA. 

p. 29-30. The discussion of mean annual wind speed seem reasonable to me though the 
findings are outside of my expertise. The opinion of Dr. Shinn would also be valuable here. 

While this project would certainly benefit from a rigorous review process including 
reviewers from a number of arenas, there is a time limitation that will prohibit additional 
review at this stage of the project. 

P. 32. The full-time resident rancher is an unrealistic scenario, being that the assumption is 
that members of the family never leave the site. As a reviewer, possibly I have not been given an 
adequate briefing on how the scenarios are to be defined and used, but such assumptions are not 
realistic and contribute little to an understanding of the risks of W T S .  I recommend changing 
all unrealistic assumptions because they have no face validity and no place in the application of 
probabilistic risk assessment. Such scenarios do not require peer review because they have, no 
basis on which a review can be conducted. I do not endorse these values or any unrealistic 
scenarios. 

It is important to understand the context of the development of the scenarios, which 
were carefully established with the help and consensus of the panel. The process by which 
these scenarios were developed was long and involved. That process can not be fully 
outlined here, but suffice it to say that the scenarios have been carefully thought out by both 
RAC and the panel, and represent our collective view of reasonable scenarios for a future 
that is impossible to predict. 

Table 10 is a summary of parameter values, most of which have been commented on above. 
The number of days per year in which soil ingestion is assumed to take place is excessive. 

Northern Colorado where RFETS is located, normally experiences cold weather that would make 
it impossible for a child or infant to have access to soil every day. Protection of the public can be 
adequately ensured by setting the upper end of the distribution equal to 365 days, not the median. 

Again, the panel has decided upon this value, which is a constant. 

P.34. The first paragraph on this page explains the review of literature data, defining 
distributions, etc. The 2nd paragraph attempts to explain, but actually glosses over without 
adequate explanation, a very important concept. Here it is described how a percentile is selected 
and the rest of the data disregarded. It appears that a single value of each parameter is chosen 
which RAC believes is protective of the population and the entire set of single values (one for 
each parameter) are then used to calculate the soil action level (I assume). The question is: How 
reliable of an estimate is produced? It has long been known that choosing conservative values for 
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This technique was discussed and agreed upon by the panel. 

I note further that the last sentence of the report (p.41, “Values for the soil action level and 
dose will be presented as distributions of possible values for each individual scenario”) s eem not 
to be in agreement with the process of fixing values as described on p.34. 

We intend to fix values only for the scenarios (Table lo), allowing the parameter values 
that fall outside of the boundaries of the scenarios (Table 4) to vary. This will provide a 
distribution of doses and soil action levels for each fixed scenario. 

Breathing rate, 2nd paragraph (p.34). The word activities is overused in this sentence (“...the 
activity levels for indoor and outdoor activities differed”). 

We will adjust our word use in this sentence. 

Groundwater (p. 40). RAC has chosen to evaluate contaminated groundwater as a source of 
exposure and this seems like a reasonable thing to do. RAC should be cautioned, however, that 
their last statement (“Failure to address these pathways quantitatively leaves open the question of 
their potential importance”) implies that they are interested in correctly quantifiing the risk. For 
that reason, they should use all of the quantitative evidence, including the insoluble nature of 
plutonium as assessed by Los Alamos National Laboratory. Ignoring any evidence will defeat the 
process of correctly quantifying the risk. 

We will change the wording in this sentence to reflect our intent to provide a screening 
level calculation, not a quantitative risk evaluation, for the groundwater pathway. 

Drinking Water Intake (p.40). I have already addressed the overestimate of water intake that 
RAC proposes. Does Layton (1993) really address water intake? I only remember that it discusses 
inhalation rates. 

- ~ 

Thanks to the reviewer for noting that the reference was not the appropriate one. The 
correct reference is Finky et aL 1994, and the change will be made in the final report. 

Risk Assessment Corporation 
“Setting fhe standard in environmental health“ 
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Reviewer C 

Introductory Note: for convenience, overall comments are presented first, and more detailed 
comments are presented on a page-by-page basis. Purely editorial comments are introduced by 
the word “Editorial”. From my perspective, RAC need not respond in writing to any of the 
comments and suggestions labeled “Editorial”. 

Overall Comments 

This is a wellconceived, well-presented and well-written draft, and was a pleasure to read. It 
is important that this task is in very good shape at this stage, since arguably it is one of the most 
important in the whole project. There were very few typographical errors, and only very few 
sections merit substantial re-writing or additional content for improved clarity and 
comprehension. 

.. . . 

The Executive Summary was particularly excellent. Anyone who reads and fully 
understands the Executive Summary has a very good understanding of the entire report. 

I recommend that a paragraph providing an overall perspective be added to the Most 
Sensitive Parameters section in the Executive Summary. It should provide RAC’s general view 
on the reasons it has chosen different values for the five parameters, such as: RAC is using more 
recent or more extensive data, DOEEPAKDPHE did the best they could at the time, 
DOEEPNCDPHE really chose poorly for some of these five parameters, DOEEPNCDPHE 
badly botched the job back in 1996, etc. This perspective will be very important for the non- 
specialist reader who reads only the Executive Summary of the results of this task. If such a 
perspective is not provided, it will leave each reader free to draw his or her own conclusion from 
among the choices I listed. As an example, later on page vi, RAC clearly points out that for the 
soil-to-plant factor, RAC used a more recent definitive report, which was simply unavailable in 
1996. This choice would be understandable to and accepted without question by all but the most 
cynical and suspicious readers, and should be part of the overall perspective that I recommend be 
added to the Executive Summary. 

A very good suggestion for improvement of the executive summary, which we intend to 
take. 

Detailed Comments 

Page v, end of second paragraph. Either here or somewhere in the Executive Summary there 
should be a brief description of: a) the major conceptual difference(s) between RESRAD 5.82 and 
Version 5.61 used in 1996 and/or b) the major differences between the two versions as they relate 
to this specific project. See, for example, page 2, 2”d paragraph, where this is dealt with. 

We will incorporate this enhancement 

Page v, last paragraph. This paragraph, which introduces RAC’s “bottom line” values as 
shown in Table ES-1, should be expanded to provide a little more explanation of how RAC 

e 
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reached its values, or else it should, alert the reader that the reasons for any differences will be 
explained in detail later. 

As a part of the general comment above, this will add to the clarity of the executive 
summary, and we will incorporate a discussion like this. 

Page vi, first paragraph, next to last sentence. There should be a brief description (a phrase 
would do) explaining why &IC’s value for uranium is four times higher. 

We continue to explore the topic of I(d values, using more recent data from the actinide 
migration panel. We will present final values in the final report. 

Editorial, page vi. Is there a need for a brief description, perhaps in a footnote, about the use 
of the geometric standard deviation, and why this rather than some other statistical measure of 
variability was chosen by RAC? 

In general, the distributions were either described in the literature as lognormal or the 
distributions created from the available data fit best to a lognormal; the statistical measures 
selected to best describe this distribution were the geometric mean (median) and geometric 
standard deviation. 

Page vii, first and second full paragraphs. I strongly endorse RAC’s approach to use actual 
air and wind data. In particular, if there is any suggestion that RAC should revert to the 1996 
value for mass loading, I urge that RAC hold firm in its choice. 

We plan to stick to this approach. 

Editorial. Page 1, 2nd and 3d paragraph. Some language should be added to distinguish the 
Monte Carlo feature in the new version of RESRAD from the Monte Carlo interface developed 
by RAC, just to avoid confusing non-specialist readers. 

~ - - - - - _  -~ .- - - - _  - - - -  _ _  - -  - _ _  . - _ _  - _  - _ _  

We will incorporate this enhancement. 

Editorial. Page 1, 4” paragraph, 4* sentence. Can some qualifier be put on “large’’, say, 
XX% change? Alternately, could there be a definition in the next sentence, where sensitive, 
limited sensitivity and no sensitivity are listed? 

We have incorporated qualifiers into these sections of the report. 

Editorial, and perhaps more than that. Pages 2-3, Differences between.. . This section 
(especially the first paragraph) needs some clarification and elaboration, if for no other reason 
than the roughly 5-6 fold increases in the soil action levels for plutonium shown in Table 1, which 
leap out at the reader. First, aren’t there mo changes (not one) between the two versions, the 
change in the air concentration and the addition of wind speed? In the text, can you provide some 
perspective on the relative importance of the two? Also, is “adjusted” a better choice than 

Risk Assessment Corporation 
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“altered”? Should “overly” be inserted before “conservative”? I suggest that RAC take a fresh 
look at this entire section with the goal of making it more explicit. 

This section of the report, in particular, has spurred a great deal of discussion and even 
controversy. A comparison of the two versions of RESRAD used during this study was 
included in this report only as a means of illustration. We intended to show that the 
resuspension mechanism (the single change we refer to) in the more recent version is 
significantly different than in the previous version. What we propose because of this 
difference is a resuspension calculation based on actual site measurements as opposed to 
this generic, and generally unsatisfactory when viewed from an output perspective, 
resuspension calculation. We plan to clarify and make explicit the point of this section in the 
final version of this report. 

Editorial, page 3. In my copy of the draft, there is a speck of black that on first reading 
turned 1088 into 1.088. I trust it was added by the copy machine, and does not exist on the 
original. 

The copy machine did add the speck of black; the value on page 3 should read 1088, 
not 1.088. 

Editorial. Page 5, 1” paragraph, last sentence. Substitute “believe” for “feel”. 

We will make this adjustment. 

Editorial. Page 5, 2nd paragraph. RAC selected 0.03 meters to maintain consistency with 
which definition, the one for soil mixing layer or thickness of the contaminated zone? And why is 
RAC comfortable being consistent with inconsistent. definitions? Is the phrase “surface or 
resuspendible soils” the best one available? 

As mentioned in the response to comments from Reviewer A, it is likely that the 
discussion in this section is not adequate to describe what we intended with the selection of 3 
cm as the depth of resuspendible soil. We will adjust this discussion to be more consistent 
with our intent, as described in the response to Reviewer A. 

Editorial. Page 5, 2“d paragraph and 5* paragraph. Perhaps there should be a little more 
explanation of the use of 0.03 meters for depth of mixing layer versus 0.2 meters for thickness of 
the contaminated zone. 

As a result of the significant number of comments about the above two quantities, we 
will look at  reworking the section which explains the use of the two values. 

Editorial. Page 5, 3rd paragraph. Would RAC be comfortable adding “very” before 
.. “conservative” in the last sentence of this paragraph? 

. 
~- 
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Several reviewers had a comment about this quantity for indoor dust filtration. This 
was the quantity used in the previous analysis, and RAC saw no reason to change the value 
for the present analysis. We plan to explore the use of a distribution for this value. 

r d t h  Editorial, page 7 ,3  4 lines. The exponent got bumped down a line. 

We will fix this for the final version. 

Editorial. Page 9, Table 3 and following paragraph. “(DCF‘)’’ should be added to the heading 
on the table, and “f,” is not defined either in a footnote to the table or in the text. 

We will make these changes. 

Editorial. Page 11. I recommend that the order of the parameters and the two columns be 
identical to those in Table ES-1 on page vi. Also, would it help to break this mega-table into a set 
of tables? In particular, for the parameters not exhibiting sensitivity, should there be one table for 
the ones where DOE and RAC values are different, and a second one where they are identical? 
Finally, shouldn’t “not” be capitalized in the heading of the last group of parameters? 

We will put the parameters in the same order in the two tables. We have struggled with 
the readability of this table, and will continue to make adjustments to make the table easier 
to read. 

Editorial, and perhaps a bit more. Page 13. first paragraph. I suggest language be added 
explaining the utility of including the “bounding level, screening calculation” for the one 
scenario, including stating whether it is meant to provide an upper bound or conservative 
estimate. 

The bounding level, screening calculation is important primarily for the sake of 
completeness in the review. We recognize that we cannot make a detailed quantitative 
evaluation -of-the dose from the groundwater pathway; but we would like to provide - =-=- ~ - 

perspective and perhaps some encouragement to explore future work in this area. 

Page 15. If possible, could RAC be .a little more descriptive of the type of study it believes 
necessary, and in addition, provide recommendations on how RAC’s own final results (whatever 
they may be) should be re-visited when such work by others is complete? This might include 
running sensitivity studies, for example. 

The Task 5 report might be a better place to provide recommendations on how our 
final results might be revisited at a later date. Such recommendations will be incorporated 
in that report. 

Editorial. Page 17, 3‘d full paragraph, last sentence. Substitute “The” for “A”. . 
I 

I 

We will make this change. I 

Risk Assessment Corporation 
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Editorial. Page 20, 2“d and 3d paragraphs. Did RAC “define” the model, or did RAC “build”, 
“develop”, or “construct” the model? 

We will include more appropriate wording in these locations 

Editorial. Page 22, 2“d complete paragraph, and page 23, legend for Figure 2. Was Litaor’s 
contribution in this regard so great that it justifies a complete name, the only individual so 
.honored in the entire report? Also, more facetiously, does the name Iggy’generate a high degree 
of technical confidence in the average reader? (Even RAC rejects much of Iggy’s data in the 3rd 
paragraph on page 22.) I suggest either just using the last name, or M. I. Litaor. 

We will use M.I. Litaor to refer to this individual the first time. 

Editorial. Page 29, 2Dd full paragraph. Insert “and” before “annual” in the next to last 
sentence. 

We will incorporate this change. 

Editorial, Page 31 ff. Using “current” to describe the 1996 scenarios bothers me somewhat, 
especially since “current” is also used to qualify the onsite worker scenario. Labeling them as 
“1996 scenarios” also doesn’t seem quite proper, though strictly speaking it would be correct to 
do so. Since RAC has four and the 1996 effort had three, perhaps the editorial solution is to 
describe the origin of the three in one place, as in the 4” paragraph on page 31, and then later 
identify them as the “three scenarios” or “the DOEEPNCDPHE scenarios” both in the text and 
in tables (such as Table 10). RAC’s can be identified as the “four scenarios” or the “RAC 
scenarios”, as appropriate. 

We appreciate this comment, and will do everything we can to clarify the language 
within the report, making it clear at all times to which project and which scenarios we are 
referring. 

Editorial. Page 40, 3“‘ complete paragraph. The exponent on “d” should be -1, as it should 
also be for “y”. 

We will make this change. 
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Reviewer D 

This is a well-conceived and useful draft report, as was the Task 2 Report by the same 
authors. Prior to commenting on that earlier report, this reviewer raised a number of concerns 
regarding the assumptions underlying the DOEEPNCDPHE application of EPA’s 15/85 m r e d y  
dose criteria and their choice of exposure scenarios for implementing those criteria via soil action 
levels, including the selection of parameters characterizing the individuals exposed. This Task 3 
draft begins to address many of those concerns. At the risk of boring the reader of these 
comments, and since paper is cheap, I repeat here the basis for those concerns before commenting 
on how this report addresses them: 

1. Misuse of EPA’s draft 85 mredv criterion. 

This criterion was proposed to assure protection during unanticipated failure of institutional 
controls only. It was not meant for planned land uses in the distant future when controls are 
assumed to no  longer exist. EPA requires review of institutional controls no less often than every 
five years as long as they are needed to meet 15 rnredy (40 CFR Part 300.430(f)(4)(ii)). Failures 
are expected to be of short duration and corrected when identified. In EPA’s current regulations 
(OSWER Directive No. 9200.4-18; August 1997) the 8’5 mredy criterion has been dropped - it 
is assumed unnecessary under the periodic review requirement. 

’ 

It appears that reasonable assurance of effective long-term institutional control at Rocky flats 
for the duration of the hazard is not now available and is, in fact, probably not possible. 
Accordingly, cleanup of the entire site to 15 mredy now, without reliance on controls, is, 
realistically, likely to be needed. The choice of exposure scenarios for the Tier I Action Levels 
for the so-called “buffer” and “industrial” areas is affected, as well as for areas outside the buffer 
areas, since these locations clearly must meet 15 mredy under unrestricted use in any case, and 
the action levels for the immediately adjacent buffer area, under the existing proposal, permit 
significantly higher levels. 

0 

I 
_ =  - - -  

We will be completing- calculations -using both -the 15 and 85 mrem y“-criteria, ~ - -  - 

presenting these values to the panel, and allowing them to make recommendations based on 
these results. The panel could likely use this reviewer’s comments to expand its 
understanding of this topic. 

The draft report proposes two new exposure scenarios that go a long way toward providing 
the basis for satisfying the above needs: the “current site industrial worker” and the “resident 
rancher.’’ With respect to the industrial worker scenario, I assume that the choice of 60% of time 
spent outdoors reflects the seasonal nature of outside work and that this scenario could therefore 
reflect a grounds maintenance worker. However, the assumption of no onsite drinking water does 
not appear justified for such an individual. 

The groundwateddrinking water calculations will be completed only for the residential 
rancher as a bounding level, screening calculation to provide some perspective on the 
potential for dose from this pathway. 

Risk Assessment Corporation 
“Setting the standard in environmental health” 
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There are more serious problems with the resident rancher scenario. I assume that it was 
considered more reasonable to posit a resident rancher than a rural resident based on current land 
uses (no explanation is given in the report). However, given the present the rate of expansion of 
populations in the Denver area and the extremely long duration of this hazard, that choice would 
appear to be extremely difficult to justify over the long term, and no justification is provided in 
this report. It also is not clear what the justification is for selecting only 40% time outdoors for a 
resident rancher (rather than 60%. as in the case of an industrial worker), nor is it clear why this 
scenario is restricted to locations east of the 903 area (instead of including that area). The report 
needs to modify these assumptions or provide a convincing rational in support of them. (See also 
the comments below on the definition of the RME individual required to be protected under 
CERCLA. It would not take many rural residents to constitute their designation as the FWE 
individual.) Comments on the usefulness of the infant and child scenarios are provided later. 
Incidently, the headings “nonrestrictive” and “restrictive” appear to be reversed in Table 10. 

Thanks to the reviewer for noting the reversal of the heading in Table 10; this will be 
changed in the final report. These scenarios were selected after many long discussions with 
the panel and were approved by them in May. The scenarios were designed to address not 
only what we know about the possible future at Rocky Flats, but also what we do not and 
can never know about events that have not occurred yet. We will elaborate on our 
discussion on time indoors and outdoors for the scenarios in the final report. 

. ... 
, .. 2. Inadeauate Exposure Scenarios: 

My previous comments on this topic were: “Under CERCLA, the choice of exposure 
scenarios is intended to assure protection of the “Reasonably Maximum Expased” (RME) 
individual. This is not the same as the average member of the affected population, nor is it the 
most exposed individual. EPA has devoted considerable effort to clarifying this admittedly 
elusive concept. The following quotes are typical of EPA guidance: 

“ ‘...actions at Superjknd sites should be based on an estimate of the reasonable maximum 
exposure (RME) expected to occur under both current and future land use conditions. The 
reasonable maximum exposure is defined here as the highest exposure that is reasonably 
expected to occur at the site ... The intent of the RME is to estimate a conservative exposure case 
(Le., well above the average) that is still within the range of possible exposures.’ (“Risk 
Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual (Part A) 
Interim Final,” EPA-502/1-88-020.) 

“‘The high-end of the risk distribution is, conceptually, above the 9gh percentile of the 
actual (either measured or estimated) distribution. The conceptual range is not meant to 
precisely define the limits of this’descriptor, but should be used by the assessor as a target range 
for characterizing “high-end” risk. ’ (“Guidance on Risk Characterization for Risk Managers 
and Risk Assessors,” Memo from F. Henry Habicht II, Deputy Administrator, EPA, to Assistant 
Administrators and Regional Administrators, February 26, 1992. 
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“A number of the choices in the DOE report do not appear to meet these criteria, but instead 
are more reflective of average populations or behavior of individuals. For example, the office 
worker chosen for the industrial area scenario reflects the average worker for the assumed use of 
the area as office buildings. However, an RME individual at such a site would be a maintenance 
worker, who takes care of the assumed “well-maintained landscaping” (DOE report, p. 616) . It 
is also not at all clear that the “industrial” area would be exclusively used, for office buildings for 
the duration of the hazard. Given the relatively remote location of the Rocky Flats site, it appears 
optimistic to assume that use of this area would be so limited. A more realistic scenario would 
envision more traditional industrial uses, such as lumber yards, light industry, or even scrap 
yards. Under these uses the office worker scenario becomes untenable as the basis for deriving 
soil action levels. 

“A similar difficulty arises for some of the choices of exposure parameters for the individual 
scenarios. For example, the exclusion of ground and surface water in the rural residential 
scenario does not appear to reflect the RME individual. What assurance is there that less than 
10% of individuals would not avail themselves of existing ground or surface water at any point in 
time during the next IO00 years? The existing ground water appears adequate for subsistence 
living, and quite adequate for use for limited irrigation, as for a family garden. If non-use of 
ground or surface water is an assumption, rather than a condition assured through an institutional 
control, it is not an appropriate element of the exposure scenario. (In any case, in the scenario for 
the 85 mredy criterion, when institutional control is assumed to be absent, non-use clearly 
should not be assumed.). Other parameters that warrant examination are the assumption of no 
contamination, now or in the future, below 15 cm, when plant roots are assumed to penetrate to 
90 cm, and the degree of retention of mass loading for foliage assumed for this semi-arid area in 
the rural residential scenario; the assumption of no use of surface or ground water and the time 
limitations on annual usage by the RME individual in the buffer zones; and, for all the scenarios, 
the blanket assumption of Class Y solubility for plutonium under all pathway conditions.” 

The present report addresses many of these problems. Importantly, in addition to the new 
scenarios noted above, it adopts the 95% breathing rates, in conformance with the RME 
individual, and includes (to the extent feasible) bounding doses due to ground water for a number 

- _ .  of the scenarios. There are; however;some remaining problems; 5 = - = - .  

I 

The report adopts, as plausible, all three scenarios outlined in the Rocky Flats Cleanup 
Agreement. This is not reasonable, since these do not satisfy the CERCLA criteria outlined 
above: The “office worker” is clearly not an RME individual; ground water intake is still not 
considered for the “resident;” and, at least according to Table 10, both the ”resident” and the 
“open space user” spend 100% of their time indoors! 

e 

We have accepted the DOE scenarios as part  of the total scenario analysis for this 
project. The results of the calculations will be provided to the panel, and the panel will have - 
a chance to make recommendations based on the results of all of the scenario calculations. 

I t  is important to point out that although the resident and open space user spend their 
time indoors, the air  concentration indoors has been set to be equal to the air concentration 
outdoors. 

Risk Assessment Corporation 
“Serting the standard in environmental heam” 
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The infant and child scenarios omit onsite drinking water (infant formula is made with water, 
and children drink the s,ame water as their parents!). 

The drinking water analysis will only be presented as a bounding level, screening' 
calculation to present the potential for dose from this pathway as a means of encouraging 
further research in this area. 

The report omits irrigation water from the child scenario, but include it for their parents 
(children eat most of the same produce that their parents eat). 

Again, this calculation is not meant to be quantitative in terms of providing boundaries 
for dose, but rather to present screening results. 

Finally, I have a major conceptual problem with the use of infant and child based scenarios. 
They misuse the annual dose criterion by artificially inflating its effect. The basis for the dose 
limit is lifetime risk, which already includes the risks due to exposure during infancy and 
childhood. The annual dose criterion is a useful surrogate for lifetime risk only if it is applied to 
standard man, and was never intended to limit annual risk to a uniform value for any age 
individual. (If that were true, permissible annual doses for senior citizens would be extremely 
large.) I strongly recommend dropping these scenarios. 

These scenarios are very important to the panel, as a means of presenting results that 
are meaningful to all possible recipients of dose. For parents living in the vicinity of the 
plant, this means that their children need to be assured of protection. We will take this 
reviewer's comments to heart in our presentation of the results for these scenarios. 

Other Comments on the Task 3 ReDort. 

The report should at least comment on the subject of co-variance, in the context of the use of 
single-parameter analysis (p. v). 

<, . -  

a 

Co-variance suggests the possible correlation of parameters. Although a single- 
parameter analysis ignores possibilities of correlation, there is some possibility of this, 
which we did consider while completing the analysis. We will consider adding some text that 
relates to this. 

It is not clear that the use of existing actual air monitoring data can approximate future land 
use conditions that do not now exist - e.g., agricultural use under drought conditions (witness 
current mid-Atlantic agricultural regions). I suspect that such a procedure would underestimate 
inhalation doses due to resuspension (p. vii). In this regard (the degree of conservatism 
appropriate), to what extent can we predict the effects of climate over a 1000-year period on 
enhancement of resuspension? 

We intend to present enhancement factors that simulate these types of conditions and 
make the resuspension pathway more broadly applicable to the range of possible future 
conditions at Rocky Flats. 
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Endorse the proposed use of current estimates of fruits, vegetables, and grains, especially in 

The choices for parameters with limited sensitivity appear logical (pp. 4-5). 
The discussion of the gamma shielding factor represents an improvement (p. 6). 
The treatment of ground water ingestion (pp. 13-15) confirms that more work is needed on 

this potentially important pathway, especially with respect to colloidal transport of americium. 
The observation of Honeyman that study conditions (increased well pumping) in the Kersting et 
al. work may have enhanced colliodal concentrations is provocative - that is just what extensive 
ground water use would do. 

view of current dietary trends (p. ix). 

. 

We thank this reviewer for all of the above comments. 

Figure 4 suggests that some supplementing of the spatial soil model may be desirable to 
accommodate the higher measured values at the bottom of the figure, which appear to be an order 
of magnitude higher than the model predicts. 

We continue to review the spatial soil model for improvements through the production 
of the Task 5 report. 

Would it make sense to use the 95% value for soil ingestion, but multiply it by seasonal and 
weather-based soil availability factors (e.g., 0.5 for frozen or snow covered, and 0.7 for rainy 
weather during the balance of the year, or 0.73x0.5x0.7=0.26 )? 

This parameter has been extensively discussed by the panel, and the values presented 
represent'the final conclusions regarding this parameter. 

Minor comments. 

1. Is there any way to provide for the possibility of colloidal transport in the uncertainty 
analysis? 

- - - - 
~ - -  ~- - _  = - -  - -~ - _  - - _  - -~ - -  - - - _  __= ~. - - - _  

Not within the boundaries of our screening only analysis. 

2. Has retention of foliar deposition been evaluated for the semi-arid conditions at Rocky 
Flats? 

We will look into availability of data of this type. 

Risk Assessment Corporation 
"Setting tbe standard in environmental health" 
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0 Reviewer E 

General Comments 

1. The report lacks a complete overview of the sensitivity analysis performed. The 
following two questions are left unanswered. 

Why was the sensitivity analysis limited to site-related parameters? For the 
convenience of the reader, the universe of input parameters to RESRAD should be categorized 
and it should be clearly stated in the introduction and executive summary which categories of 
parameters were evaluated in the sensitivity analysis, which were not, and why. For example, 
two obvious categories are: 

site -related (or environmental fate and transport) parameters (e.g., those listed in Table 4), 
and 

exposure-related (or scenario) parameters (e.g., those listed in Table 10). 

a. 

The sensitivity analysis was limited to the site-related parameter because only these 
parameters will be treated stochastically in the soil action level analysis. 

Although the RFP and RAC’s proposal did not limit the sensitivity analysis to site-related 
parameters, that is what apparently was done. There may be good reasons for this. They should 
be made explicit. 

The sensitivity analysis was limited to site-related parameters as agreed upon by the 
panel. Scenario-related parameters represent human characteristics or habits. For our 
hypothetical individuals, we assume that we understand the characteristics of a specific 
individual, but present a variety of scenarios so that many different types of individuals are 
represented. 

b. Which exposure scenarios were evaluated in the sensitivity analysis? If all scenarios 
were evaluated, were the results consistent for all (Le. were the same parameters sensitive for all 
scenarios? (For example, p. vi, par. 1 implies that Kd was only sensitive for the rancher scenario 
where groundwater was considered as a source of drinking water. Is this the case or was Kd 
important for all scenarios?). It seems that there would be a way to create a table illustrating 
(qualitatively or quantitatively) which parameters were important for which scenarios to provide a 
summary answer this question. 

No exposure scenarios were evaluated in the sensitivity analysis. Each scenario 
represents a single individual with unique physical and behavioral characteristics. These 
characteristics include variables correlated with dose, such as average breathing rate or 
dietary habits. As explained in the report, we used a wide range of references for 
information on these parameters. Then we generated a distribution of values and sampled 
from the distribution, using Monte Carlo techniques. This process considered the available 
studies equally. We selected a certain percentile from that distribution for each scenario. 
Once a parameter value was selected from our distribution of values for use in the scenario, 
the scenarios were considered fixed. 
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2. The ultimate purpose of the current analysis, as I understand it is to develop revised soil 
action levels for RFETS, where, using RAC's words, a radionuclide "soil action level is a 
concentration of radionuclide in the soil established to protect people from receiving radiation 
above a set limit "(p.v). I assume radionuclide soil action levels (RSALS) will be used as soil 
remediation goals at RFETS. Yet, it seems that RAC has focussed a lot of effort on setting up a 
baseline risk assessment by developing contours of actual contamination levels to specify initial 
contamination concentrations and areas for use in RESRAD and using site data to develop 
relationships between contaminant concentrations in air and soil for use in the resuspension 
calculations. I agree that this approach will make, as RAC states "the calculation of dose more 
rneaningful"(p.viii). 

However, it is the dose due to due to current contamination levels that will be calculated. Ill 
call it the baseline dose, here. I think that RAC's proposed analysis makes the baseline dose more 
meaningful, but is not feasible for calculating RSALS. To develop RSALs, one needs a different 
analysis, the purpose of which is to assure that the dose at the RSAL (or post-remediation 
radionuclide concentration) is less than or equal to the target dose with some level of confidence. . 

I have some questions about whether RAC's approach outlined in Task 3 will lead to 
meaningful RSALs in Task 5. RAC makes the claim that their procedure to calculate 
resuspension parameters (described under the heading "Mass Loading Factor" p. 27) will be used 
to 'I estimate annual average plutonium air concentration at any location at or near the site"(p.28, 
par.. 4) They go on to say that they "may [emphasis added] also estimate plutonium air 
concentrations based on the assumption of reduced soil concentrations that simulate the results of 
remediation" (p. 28, par. 3). Isnt the latter the point of the whole analysis-which is to develop 
RSALS? Additionally, even if the relationship between current soil and air concentrations is 
elucidated for the baseline risk assessment, what assurance is there that the same realtionship 
would be appropriate for a remediated site? 

. 

e 
RAC justifies their approach for calculating the resuspension parameters based on the fact 

that 'I air concentrations in the domain of a scenario depend not only on soil contamination within 
- that domain; but-also on soil contamination throughout a larger-region'! (p.28 par. 4). I do not ~ 

question that this is an important consideration in a baseline risk assessment. However, I wonder 
how this can be accounted for in the development of RSALs since you would not know before a 
remediation effort exactly what the contaminant concentrations in soil would be following the 
remediation effort . It seems to me that at best you have to assume that the entire area is 
uniformly contaminated at the RSAL (since theoretically that would be the goal of the 
remediation effort). I suggest that the original approach in the DOWEPAKDPHE (1996) 
analysis for setting RSALs where it was assumed that there is a large area with uniform 

-~ - 

~ 

contaminant concentration. 

The bottom line is this: It seems to me that different methodologies and inputs are called for 
in calculating baseline risk and RSALs. I think RAC needs to be very clear about the 
methodologies and inputs they are using for each. In addition, the panel needs to be clear about 
which analyses it wants RAC to perform. 

Risk Assessment Corporation 
'Setting the standard in environmental health" 



28 The Rocky Flats Soil Action Level Independent Review 
Task 3: Inputs and Assumptions 

While this reviewer may not understand the fundamentals of the approach we are 
taking here, we want to assure the reviewer and the panel that this analysis will produce the 
desired results, as will be shown in Task 5. 

Specific page-by-page comments: 

1. Contents. I suggest some modified headings that reflect my general comment no. 1. 
SENSKMTY ANALYSIS'and 'UNCERTAINTY DISTRIBUTIONS' should be secondary to a 
heading like SITE-RELATED PARAMETERS'. Similarly, SCENARIOS' should be renamed to 
something like SCENARIO-RELATED PARAMETERS' (this section should include a brief 
introductory statement that points how that scenaio-related parameters will be treated 
deterministically in the analysis). 

At the very least, we will include a statement about how scenario-related parameters 
were treated deterministically. 

2. p.v , last par.. Suggested revision for second sentence which as it reads now appears to 

I' The probability distribution functions describe the uncertainty in the parameter values that 
confuse uncertainty and variability. 

arises due to .....'I 

We will carefully consider this suggestion and look at revising this sentence. 

3. p.v. Regarding the use of the term 'distribution coefficient'. At least at first -in the exec 
summary and intro-- be more specific. Replace with 'soil-water equilibrium distribution 
coefficient'. In general. in environmental fate and transport modeling, there are other types of 
distribution coefficients. 

Good suggestion -we will make this adjustment. 

4. p.vii. par. 1. Start with "The term 'mass loading' is used in this analysis as..." Here, too, 
there is no standard definition for 'mass loading' in environmental fate and transport modeling. 
To avoid confusion, just be clear about your definition for use in this analysis. 

We will make this adjustment. 

5.. p. vii, last par.. Bullet the list of five less sensitive parameters to make it easier on the 
reader. 

We will make this clear in the final report. 

We will make this change. 

6. p. ix. before last par.. Make it clear that deterministic values will be used for scenario- 
related parameters in the assessment. 
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7. p. 1, par. 3. It is not clear at this point (and it should be) why RAC has developed a Monte 
Carlo interface for RESRAD when in the previous paragraph it says =RAD has one already. 

The interface built into RESRAD that was used in the sensitivity analysis was built on 
Monte Carlo principles, but accomplishes only a single-parameter sensitivity analysis. 
There is an additional interface built in to RESRAD that supposedly creates uncertainty 
distributions, but which the authors of this report had no luck getting to run. Nonetheless, it 
is important for RAC to develop their own Monte Carlo analysis for two reasons. 1) It is a 
contract requirement that we build a Monte Carlo interface, and 2) We needed to build our 
own module to incorporate the alternate calculation of resuspension. 

8. p. 4 par. 3. It seems more appropriate to have performed the sensitivity analysis using the 
total possible range of values for all the parameters rather than to have varied the parameters by a 
factor of 10 in either direction. 

The analysis could have proceeded in many different directions, but we chose one and 
stuck to it. 

9. p. 9 1st par. under 'Remaining parameters', 1st bullet. Isn't & a saturated zone 
parameter? Perhaps this bullet item needs to be more specific or needs to specifically exclude &. 

We will make a change that will exclude K., from this list. 

9. p. 1 1 Table 4. Most, but not all of the information from Table ES-1 is repeated here under 
'sensitive parameters'. Table 4 should be at least as complete as Table ES-1 or it should just refer 
to Table ES-1. 

We have had another comment on this, and will make the appropriate changes. 

10. p.18, 2nd par. under Table 6, last sentence. Be more specific about what you mean by 
- 

- -  -. - -  - -  - ~ = the 'midpoints of the Kd values from Table-5:- -~ 

Thank you for this comment. We will attempt to be clearer in the final version of the 
report. 

11. p. 20 par. 2. This paragraph starts with "To resolve this problem...". It is unclear how 
this resolves the problem. 

We solve the problem presented by RESRAD (homogeneity of contamination required) 
by incorporating our own spatial soil model that allows heterogeneity of soil contamination 
to exist. 

12.. p. 3 1 2nd par., last sentence. Makes no sense. Re-read. Re-word. 

We will work to clarify our view of scenarios. 

Risk Assessment Corporation 
"Setting the standard in environmental he8/th" 



30 The Rocky Flats Soil Action Level Independent Review 
Task 3: Inputs and Assumptions 

13. p.314th par., last sentence. Redundant with 1st sentence. 

We have had several comments of this sentence from good, careful reviewers. We 
thank this reviewer for this comment and will change this sentence. 

14. p. 33 Table 10. ‘Soil Ingestion’ in first column should be in units of gld. Otherwise it 
looks like 0.2 gl 365d which is O.OOO5 gld. With this change, might have to clarify the wording 
under the open space scenario. 

We will work to make this section of the table more readily understandable. 

15. p.33 Table 10. W h y  is there NA’ entered for drinking water ingestion under the infant 
of rancher and child of rancher. If the adult rancher drinks the well water, why dont the infant 
and child? 

We are conducting a groundwater/dnnking water analysis only as a means of 
presenting the results of screening calculations. We have agreed to include the pathway for 
only one scenario, the residential rancher. 

16. W h y  is there NA’ entered for the ‘Fruits. vegetables and grain 

16. p.33 Table 10. Why is there ‘NA’ entered for the Leafy vegetables’ of the ’Infant of 

p.33 Table 10. 
consumption’ of the ’Infant of rancher’. p. 40 indicates that this value should be entered as 200. 

rancher’. p. 40 indicates that this value should be entered as 26. 

There appears to be a typo. We will make the table and the text consistent. 

17. p.37 1st par.. second to last sentence. Give the units on the ’geometric mean of 0.2’. . 

Thank you -we will make this change. 

References 

US DOE, US EPA, CDPHE (1996) Action Levels for Radionuclides in Soils for the Rocky 
Flats Cleanup Agreement Final.(October 3 1, 1996). 
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PANEL COMMENTS 

Victor Holm 

I was impressed with your Task 3 report. First it was well organized and very readable. 
Your early decision to concentrate on a few parameters that are most sensitive has served to focus 
attention and prevent endless debate over matters that have little or no practical value. I was 
especially impressed by the way you integrated the many previous studies at Rocky Flats into the 
work, especially the sections on Area of the Contaminated Zone on pages 19-27 and the 
discussion of the Distribution Coefficient. Sometime important data affecting a parameter are 
discussed in a different section, but short of repeating the data in both sections, I dont see a 
solution. 

The discussion of scenarios seems to fit better here than in Task 2 and the discussion is much 
more complete than in the draft. 

I, along with Bob Kanick were instrumental in selecting a quantitative risk assessment for 
this study. The reason for this was the expressed concern by several members of the panel that 
safety factors be incorporated in the final result. We understood that if safety factors were 
incorporated individually in each parameter there would be no way to evaluate what the final 
safety factor might be. Secondly many of the parameters did not lend themselves easily to 
quantified safety factors. Instead what we hoped for was a realistic estimate of the distribution of 
the probability of doses. The panel, with help from the contractor, could then set a safety factor 
by selecting a given probability, say 90%. As you are aware, I was uncomfortable with some of 
the behavioral parameters RAC selected. It was explained that the applicable guidance suggested 
using the 95% value for the behavioral parameters. While NUREG 1549 does recommend this 
approach for deterministic evaluations it specifically recommends actual distributions be used for 
probabilistic studies. At the time we discussed scenarios, I was assured that for the 
environmental parameters, the best scientific estimate would be used without additional safety 
factors. I was dismayed to see that for some of these parameters you made statements like "We 
feel that the use of this conservative value is reasonable, and will not be changed" or "while this 
is a conservative assumption, RAC will not change this value for our independent calculation 

because of the recognized importance of the inhalation pathway". In-a quantitative risk 
assessment adding safety factors like these only serves to bias the result. To place safetyfactors 
on only the most important variables simply says if we are going to bias the result lets really bias 
it. If safety factors are to placed on the environmental parameters the resulting distribution of the 
doses will be biased, worse it will not be possible to quantify this bias. I would have difficulty in 
supporting any value other than the median from such a biased distribution of doses. What is 
really unfortunate is that for one of the variables that had the safety factor added, cover depth, the 
site data clearly shows that the correct value is zero therefore no safety factor is required. In the 
other cases there is ample scientific evidence for a site specific value therefore a safety factor is 
not required. The statements are therefore gratuitous but nevertheless do great harm to the study. 
They will tend to confuse the scientific reader and will provide powerful arguments with which to 
discredit the study. I ask that they be deleted. 

- = - .  - 

We will delete any comments of this type. We appreciate this comment, and we address 
specific details below with regard to each individual parameter. 

Risk Assessment Corporation 
"Setting the standard in environmenfal health" 
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There are three specific parameters that I would like for you to review and comment on. 

Indoor Dust Filtration 

There is nearly a full page discussion on the External Gamma Shielding Factor, a parameter 
RAC admits has little effect on the RSAL, but only a short paragraph on the Internal Dust 
Shielding factor which RAC considers important. More disturbing is the MC's justification for 
using the highest value: "While this is a conservative assumption, RAC will not change this value 
... because of the recognized importance of the inhalation pathway". Are we to assume that the 
value chosen depends on it's importance to the calculation. How is this any better than a 
screening analysis. There would perhaps be some justification for the value used if a scientific 
value was not available. A casual examination of the literature revealed several studies that could 
be considered. 

The RESRAD default is 0.4 following Alzona et. al. (1979). Harkonson and Kirchner 
(1996) in their critique of the RFCA RSAL values cited Romney a'nd Wallace (1976) as 
supporting a value of 0.10. NUREG CR-5512 cites a IAEA publication as finding a substantial 
reduction in indoor dust levels vs outdoor levels. Schmel (1980) was also cited; he studied dust 
levels during various indoor activities including vigorous sweeping. A NRC draft report (1998) 
compares the approach in RESRAD to DandD. RESRAD simply scales the outdoor dust level 
while in DandD indoor dust levels are independent of the outdoor levels. This is following 
studies that show that most of the indoor dust levels are derived from indoor sources. The default 
indoor dust mass loading attributed to outdoor sources in DandD is 2.82~10-6 which in most 
cases is much less than the outdoor level. Lastly common sense would suppose that indoor dust 
levels are less than outdoor levels especially during the winter when the house is closed to outside 
ventilation. 

After reviewing these studies I suggest that a value of 1.0 is not supported by the studies 
even at the screening level. I would suggest a normal distribution centered on 0.4 with a standard 
deviation of .  15 truncated by 0.0 and 1 .O. 

We greatly appreciate these comments. They were quite helpful, and have caused us to 
take a second look at the indoor dust filtration. 

Admittedly, the indoor dust filtration factor has the next greatest impact on the 
outcome of the calculation than any other parameter mentioned outside of the most 
sensitive parameters. It would also have a much greater impact on the calculation were the 
inhalation pathway in RESRAD V. 5.82 not minimized like it is, and this parameter will 
likely have an important effect on the final results of the RAC calculation. 

Leaving the parameter at its DOE/EPA/CHPHE defined value was more a resources 
decision than anything else. We would like to spend a great deal of time defining what this 
parameter might be for different parts of the country, and specifically for Rocky Flats. 
There is a great deal of evidence that supports the use of a distribution to represent this 
value. We were at a place in the production of this report where the resources were better 
spent developing other parameters. 

The comments on this parameter value, but particularly the comment from this 
reviewer, encourage us to look again at  a possible distribution of values for this parameter. 
We feel that under unknown conditions, 1.0 is still a reasonable upper bound for this 
parameter. We don't yet have a feel for what a lower bound or median value might be, but e 
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we have thought that an appropriate shape for the distribution might be skewed toward the 
higher end of the possible range (with the majority of the probability centered toward the 
high end). 

We will continue to explore this parameter for the final version of the Task 3 report. 

Area of Contaminated Zone 

I had difficulty following your discussion of why the area of the contaminated zone is 
uncertain. You are correct that given the present contamination it is difficult to assign an area 
that is both homogeneous and includes the entire contaminated area. Your approach to the 
problem is novel and I believe it reveals many interesting insights into the origin and fate of the 
contamination coming from the 903 pad. As an estimate of the area of contamination I am less 
impressed. RESRAD assumes that the receptor is located at the downwind edge of the 
contamination. Given this assumption if the area of contamination includes large areas below the 
RSAL the dose to the receptor would be diluted and could result in estimating a lower than actual 
dose. If instead you think in terms of the maximum exposure to the receptor after the cleanup 
levels are met the problem is much easier. The cleanup should result in a large homogeneous 
area at a level below the RSAL. A problem with this approach is it is recursive, how do you find 
the area to be remediated before you determine the RSAL. As with many recursive problems this 
one converges. At least at Rocky Flats the area of contamination drops off rapidly with 
increasing radionuclide level. As a first assumption we could use the area for the RFCA Tier II 
residential Pu RSAL's which is 115 pCi/g. The area would then be about 120,000 m2 . I would 
use this value as the mean of a normal distribution with STD of 25,000. 

We do not plan to use the RESRAD evaluation of receptor location and thus we will not 
use the RESRAD area of contamination. Because we are convinced that it is more 
meaningful to assess resuspension through use of the existing profile of contamination 
combined with the air concentration measurements, we need this profile. We hope this 
entire approach will become clearer through Task 5. 

- - 
-~ - -_  - 

~ . _  ~. - 
- Distribution Coefficienli 

The groundwater pathway in R E S W  presents adilemma to the modeler. If the pathway is 
to show any dose within the IO00 year modeling time the radionuclides must be mobile. If they 
are mobile then RESRAD shows they are rapidly leached from the soil resulting a decreased 
inhalation dose. In reality both may be contributors to the dose but the single parameter in 
RESRAD does not permit modeling this possibility. RAC has chosen a low value of Kd for Pu 
and Am based on the work of Dames and Moore (1984) in order to evaluate the groundwater 
pathway. The downside of this approach is it postulates a rapid decrease in inhalation dose. The 
distribution coefficient is normally thought of as a measure of the chemical leaching and 
movement of the soluble form of a radionuclide. More generally it can be thought of as a 
measure of mobility by any process including chemical, physical or biologic processes. The 
recent work of the Actinide Studies Group summarized in the present report on pages 7 and 8, 
indicates that chemical mobility probably is not important. RAC's excellent summary on pages 
20 thru 25 of the present report presents a good basis for assuming that mobility in the top 30 cm 
of soil is controlled by a combination of biological and physical factors. Below 30 cm these 
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processes seem to slow down. Litaor's new paper contains data to support that nearly all of the 
Pu transport at Rocky Flats occurs through flow of discrete particles or possibly colloids along 
localized shallow subsurface flow. This flow only occurs when the top several meters of soil 
have become saturated. He estimates that these conditions occurs about once every fifteen years. 
Under these conditions the movement is lateral and follows topography. The R E S M  
groundwater model is completely useless to handle these conditions. Based of the best data 
available the Actinide Studies Group has made a preliminary estimate that the Kd is between 
10,OOO and 100,OOO with 20,OOO being the most likely value. I would recommend that RAC 
examine the groundwater pathway separately from the base case. For the base case a lognormal 
distribution with a geometric mean of 20,000 could be used for h. I dont have a suggestion for 
Am but it is probably over 10,OOO cm3/g. 

Lateral movement of actinides may be important in fact it may determine the cleanup levels. 
I am not suggesting eliminating the pathway on the contrary it is too important to use a false and 
simplistic model like RESRAD. Your preliminary work shows groundwater contamination 
becoming a problem in several hundred years; I believe it is a problem today. I suggest using a 
qualitative model like Litaor's to give some early warning of what to expect. 

Based on the comments of this and other reviewers, we will evaluate the residential 
rancher both with and without the groundwater pathway, to provide some indication of the 
impact that this pathway might have on dose. It is true, as this reviewer points out, that the 
groundwater pathway within RESRAD presents a dilemma. It is clear that within the 
context of this study, the details of this pathway cannot be worked out, but can be at least 
qualitatively evalnated for direction of future studies. 

We are examining the referred to document to better assess a distribution for &. 

I 
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Joe Goldfield 

Portions of the task three report are very troubling. One cited soil action level, resulting from 
the application of RESRAD to Rocky Flats open space, is 53,120 pCi/g (picocuries of plutonium 
per gram of soil) well over1,000,000 times as high as the average plutonium background level 
(0.04 pCi/g).See page three comparing the RES= version 5.61 to RESRAD version 5.82. The 
last column shows an action level of 53,120 pCi/g of soil for the open space and 8351 pCi for a 
resident with a dose level of 85 rnrerdyr. 

We intended this presentation to serve only as an illustration of why we have chosen to 
bypass the resuspension calculation in RESRAD. These values have spurred so much 
comment that we plan to consider reworking this entire section of the report to include only 
a discussion of the different versions and not to present tables of values extracted from the 
versions. 

1. The definition of TRU (transuranic waste) that must be sent to WIPP includes materials 
that contain greater than 100 nCi of plutonium per gram of waste. The cleanup standard for the 
open space would be over 53 nCi of plutonium per gram of soil (halfway up to the TRU waste 
designation). Furthermore in accordance with the report on Sampling Protocols, hot spots that 
may be ten times the cleanup standard (530 nCi W g )  would not be cleaned up. Thus areas could 
contain over five times the lower limit of TRU waste. In accordance with this thinking why 
would we send anything to WIPP and bury it 2,000 feet underground? If we played our cards 
right we could spread it around the open space. 

Bear in mind that 530 nCi/g is equal to 8413 ng (nanograms of plutonium) (the concentration 
given in nCi/g must be multiplied by 15.9 to convert to ng of W g )  or 8.4 ug (micrograms of 
plutonium) per gram of soil while the allowable lifetime body burden of a nuclear plant worker is 
only lug. The ingestion or inhalation of a little over a tenth of the soil concentration would 
exceed the allowable lifetime body burden of a nuclear plant worker. 

~ - - -  - We did not present the value cited here as a possible soil action level. We presented it 
only to show how inadequate we believe the resuspension code in RESMD to - -  be for 
predicting possible soil action levels and why we believe it to be necessary to prepare our- 
own calculation. We apologize for any confusion this might have caused. 

I - -  
~ 

2. On page 39 RAC cites the ingestion of soil at the 95 percentile level as 0.75 g per day. 
With a level of 8.4 ug of plutonium per gram of soil in the hot spots of the open area--the rate of 
ingestion would be 6.3 ug/day or 6.3 times the allowable lifetime body burden of a nuclear plant 
worker. If we place a safety factor of ten or twenty for civilians and children, every day of soil 
ingestion of hot spots results in ingestion of 60 to 100 times the allowable lifetime plutonum body 
burden. 

Again, the values cited for mass of plutonium in soil are based on results that were 
presented for illustrative purposes only. 

3. Examine the soil action level allowable for residents of the remediated portions of Rocky 
Flats where the soil action level is 835 1 pCi/g which is equal to 8.35 nCi/g (nanocuries per gram 
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of soil). Converting to nanograms requires multiplication by the factor of 15.9 giving 133 ng of 
Pu per gram of soil. 

RAC states that the data extropolating from soil concentrations to inhalation quantities is 
meager. My information is also meager. Permit me to use my methods of estimating. 

I have seen data that shows that the plutonium in soil is concentrated in the small particle 
size fraction. Air blowing over the soil would tend to most easily entrain the smaller particle size 
fraction of the soil. It is reasonable to guess that air borne soil has 3 to 5 times the soil 
concentration or 400 to 670 ng of plutonium per gram of soil. 

If a person breathes 10,000 cu. meters of air per year and the particulate concentration is 90 
ug per cubic meter (instead of the 26 discussed in the report), the yearly particulate intake will be 
900,000 ug or 0.9 g of soil. That soil would contain 360 to 600 ng of plutonium 9 (30 to 50 ng per 
month). I have mentioned previously that the allowable lifetime body burden of a nuclear plant 
worker is 1 ug or 10oO ng (nanograms). Assume a reduction of tenfold for the general population- 
-that allowable body burden would fall to 100 ng. It would take two to three months of residency 
to exceed the allowable body burden. 

This result assumes the average concentration of 835 1 pCdg rather than the probable effect 
of pockets of contamination that far exceed the average. 

. 

Again, the values cited for mass of plutonium in soil are based on results that were 
presented for illustrative purposes only. We continue to consider revisions to this section of 
the report to eliminate the ability to make any inappropriate comparisons or calculations 
with these results, which are not results of this study. 

~ ,-. 

4. The area of the contaminated zone is estimated as 40,000m2. That is 200 meters by 200 
meters. That is only 660 feet square. That area is tiny compared to the total plant area which 
amounts to thousands of acres. The area probably does not include the industrial area which may 
have ten times the plutonium contamination of the 903 pad. For some reason the discussions of 
plutonium contamination are restricted to the 903 pad and do not include the industrial area. 

This area is not suggested as the area to be used for the new soil action level 
calculations. This area was used in the previous analysis. 

5. I suggest that we have a knowledgeable expert on Rocky Flats meteorology review the 
meteorological data presented. Gale Biggs in previous reviews took exception to much of the data 
available at Rocky Flats. 

The data presented in this report are from recent (1989-1993) meteorology reports at 
Rocky Flats. These data have been used in other projects completed at Rocky Flats and we 
are confident in their ability to predict annual average wind conditions at the site. 

6. I have taken exception in the past to the use of 26ug per cubic meter as the particulate 
concentration in air at Rocky Flats. I understand that that particulate concentration is based on 
measurements taken by means of high volume PMlO samplers located at Rocky Flats. My 
reservations are based on the following: 
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a. PMlO samplers remove 50% of the airborne particulate concentration. Some 
significant percentage of the material removed is smaller than 10 microns and is therefore in 
the respirable range. 

b. PMlO samplers must be carefully handled to get acceptable data. They must be 
calibrated so that the exhausted air volume is known accurately. Account must be taken of 
the pressure buildup on filters and the resultant reduction in flow. 

c. The location of the samplers, I surmise. are on the periphery of the property where 
the site resembles wilderness areas instead of heavily populated and developed areas that 
may result in the future at Rocky Flats. Our analyses must allow for the foreseeable changes 
that will occur at Rocky Flats over the next 1,0oO years 

d. Does the RESRAD program correct the particulate concentration entered into the 
calculations to reduce the total particulate to account for fractions that may be larger than the 
respirable sizes? If so, using PMlO results may introduce a double particulate reduction to 
account for non-respirable size particles. 

e. For all the reasons stated and the fact that a consultant reporting to the WCAB 
recommended an airborne soil particulate concentration of 9Oug, I strongly recommend that 
the estimated particulate concentration be raised to 9Oug per cubic meter. 

We plan to derive a resuspension factodmass loading value from available site-specific 
data and undertake a calculation of resuspension from this factor independent of the 
RESRAD calculation. 

7. I have not had the time to investigate the subject of breathing rates which I still believe are 
not being estimated conservatively. 

Risk Assessment Corporation 
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Joel Selbin 

I want to see a really detailed explanation of why RESRAD 5.82-yields considerably higher 
SALs (page 3 and Appendix A) than RESRAD 5.61. The statement on page 2 that the former 
version of the code used a "conservative treatment" of the very important matter of resuspension 
is very disconcerting. What other factors are going to have a comparable effect, and in which 
direction? What happens to SALs  at other world sites using the new code? 

The comments resulting from the inclusion of this table comparing the results of the 
two versions of RESRAD are numerous. As stated in response to the previous reviewers' 
comments, we are considering completely rewriting this section to better reflect the intent of 
including it in this report. 

The documentation that accompanies the newer versions of RESRAD state that the 
previous treatment of resuspension was conservative and generic. Because the current 
treatment is still unsatisfactory to RAC and appears to produce significantly higher soil 
action levels and lower doses, we plan to not use the newer version's treatment of 
uncertainty. 

We do not have the resources of the time to review the impact of this code at other sites, 
and in fact, it is unnecessary given the intent of this presentation: to impress on the panel 
the importance of the treatment of resuspension that RAC is undertaking. 

. -. . 
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LeRoy Moore 

Where do "Relative Biological Effect" numbers for Pu appear in the RSAL calculations? 
Are they among the inputs and assumptions about which the assumption is made that they do not 
modify the outcome? If so, I will make a comment on them. If not, when wiil they be 
considered? This is an issue about which I pressed hard but to no effect with the government 
agencies when they adopted the original RSALs. 

, 

Relative biological effect is built into risk assessment, which in turn is built into the 
dose limits provided for this study (15 and 85 mrem y-'). We plan to comment on risk in the 
Task 5 report in terms of what it means in the context of this study. 

p. v, Ex. Sum: about three-fourths down in the opening paragraph a sentence begins: "As a 
result of public concern about the proposed soil actions levels. . . .'I Delete "proposed" and 
change to read: "soil action levels adopted in Octorber 1996." 

We will consider this change to the text. 

p. 1: Change opening sentence of Intro to read: "Soil action levels are calculated to identify 
the concentration of one or more radionuclides in the soil above which remedial action would be 
required to prevent people from receiving doses above an officially designated level." 

We will also consider this change. 

pp. 1-3: Why is RAC using RESRAD 5.82 rather than 5.61? My recollection is that at one 
meeting a couple of months ago RAC presented us with the disturbing info that 5.82's parameters 
had been so modified that feeding in the same data used by the agencies in setting the original RF 
RSALs resulted in much higher allowed concentrations of Pu, etc. The text on pp. 2-3 (esp. 
Table 1 on p. 3) repeats this info. We go from a RSAL for Pu of 1429 pCi/g to one of 8351, 
which, to put it mildly, is outrageous. I do not recall that the Panel asked RAC to proceed with 

gave to Argonne along with their request that RESRAD be updated. Have we received this 
documentation? Short of getting it and thus understanding why the outcome from calculations is 
so much higher on the revised RESRAD, I think we should stay with the program used by the 
agencies initially. Is there any reason we cannot do this? 

- - -- 5.82. I do recall that there-was a request for documentation from DOE_of the ins@ctions they - .  

- -  
~- ~ - - 

We used the newer version of RESRAD because, at the outset of this project when we 
requested source code and documentation, we received source code for Version 5.82. At the 
end of it all, however, it matters not what version of RESRAD we use as long as it iS 
understood that the resuspension calculation, the only major change in the updated version 
of the code, will be bypassed for this assessment in favor of a site-specific resuspension 
model. I t  is too late in the project to make any changes in the code selected for use, and it is 
not necessary, given what we plan to do about resuspension. 

p. 2. second para. under "Difference between versions": Why use a value for annual mean 
for Denver area wind speed derived from a National Climatic Data Center report? Isnt there site- 
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specific data for wind speed at RF? RAC may recall that wind is stronger at FW than in Denver, 
and that the prevailing wind blows in a different direction. The RF original siting resulted from a 
mistake about wind, namely, that it was based on readings done in Denver, not at RF itself. 

We present this data because i t  gave us a place to begin our sensitivity analysis for 
Version 5.82. We plan to use data originating from the Rocky Flats Meteorological Station 
from the years 1989-1993 to make our calculations. These data were available in the 
appropriate format and therefore ready to use. 

p. 8: Contrary to what is said in the first full paragraph, Litaor thought he found PU in 
particle and colloidal form moving with groundwater in MayIJune 1995. He at least speculates, 
as I understand his work, that anoxic conditions of soil saturation may release some Pu into 
dissolved form. The second full para. on this page refers to this aspect of Litaor's work,. but I 
wonder if it's correct to suggest that subsurface storm flow could be important only for "localized 
soil contamination areas," since seeps release material into stream channels that go to holding 
ponds or eventually exit the site. Also, it's not clear that channels have been adequately analyzed 
in terms of their ability to hold material flowing throught them; that is, do they leak? 

We will review this section of the report to ensure that it is consistent with the 
literature. 

p. 30: My note above about wind may be answered from MC's perspective on pp. 29-30. 
But I raise a further question regarding RAC's assumption that "high winds will not be explored 
further in the SAL project." Why? Evidently because wind blows contamination away and thus. 
lessens possibility of future resuspension by this means. OK. This makes sense, though it's not 
very reassuring news. But a decision to set aside further analysis re. wind seems predicated on 
the assumption that the 903 Pad will not release more and that main sources of resuspension have 
been already depleted. What about remediation of 903 area? What about taking down of 
buildings and exposure of whole new areas of contaminated soil? What about any construction 
activities that may occur? There seems to be ample reason to keep airborne resuspension alive as 
a very likely pathway for future exposure of unwitting populations. Am I missing something 
here? 

We do not intend to eliminate the airborne resuspension pathway. The intent of this 
section of the report is to respond to the often heard comment about the severity of the high 
winds at Rocky Flats. I t  is true that wind speeds at Rocky Flats and in general along the 
Front Range in Colorado can reach very high speeds. What was learned in the dose 
reconstruction project, however, is that although high winds tend to resuspend a great deal 
of material, that material is generally dispersed rapidly. This rapid dispersion decreases the 
air concentrations at close to the source locations and thus decreases the dose to individuals 
that are of interest for this project. For that reason, we will not consider high winds, but 
rather average Rocky Flats winds resulting in resuspension. 

~ 

p. 31: Re. scenarios, one peer reviewer in commenting on Task 2 raised a serious question 
re. "institutional controls." In a May 7, 1999, memo to RAC I raised the issue as follows: "One 
of the peer reviewers for the independent assessment of the Rocky Flats RSALs states that the 
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RSALs as adopted misapply the concept of 'institutional controls' in relation to the 15/85 
mredyear dose (see attached 'Review Comments on the March 1999 Draft Report . . . for Task 2: 
Computer Models," section 1, 'Application of the 85 mredy criterion'). This suggests that the 
Rocky Flats RSALs violate CERCLA in the way the 'institutional controls' concept is employed. 
What corrections need to be made?" I raise this question anew because it was not previously 
answered and because it comes up again under "scenarios." One of the scenarios included in the 
officially adopted RSALs - the hypothetical future resident - assumes disappearance of 
institutional controls, in possible violation of CERCLA, if the peer reviewer is correct in the 
comment submitted. If the reviewer is correct, then the hypothetical future resident scenario (as 
well as all other hypothetical future scenarios) needs to be recast in terms not of a possible dose 
of 85 mredyr but of 15. How does RAC respond? 

41 

This same reviewer brought up this topic again. We respond by reminding the panel 
that we will present distributions of soil action level for both dose criteria for all scenarios. 
The panel and RAC can then work together to develop recommendations to DOE. 

pp. 34-36: This section does not make sense to me. Table 11 shows breathing rates ranging 
from 7.5 L/min to 712. Is this correct? The numbers given on p. 36 seem far less than those 
provided by Joe Goldfield January 31, 1999, paper. Joe's paper has the virtue of clarity and 
persuasiveness. I defer to him in the hopes he will make a clear response to this section. 

Thanks to the reviewer for noting this typographical error; a hyphen was missing and 
it should read 7-12. The appropriate change will be made in the final report. The breathing 
rate distributions shown in Figure 6 in the report were those the panel agreed upon at the 
May 1999 meeting, following several months of intense panel discussion and the 
consultation with a specialist in respiratory physiology at CSU. 

pp. 37-40: Re. soil ingestion, I again defer to Joe Goldfield. 

As with the breathing rate distributions, the distribution of soil ingestion rates and the 

meeting. We considered many published reports, along with Joe Goldfield's paper he wrote 
for the panel, in our assessment. 

- - - - -- selection of the-value for use in the scenarios was approved by the panel at the May 1999% -- -- 
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0 DOE COMMENTS 

Comments and Questions on RACs Draft Report for Task 3: Inputs and Assumptions 

1. Pages 4 through 10 of the draft Task 3 report summarizes the results of a sensitivity 
analysis, but does not provide the full documentation that lies behind this analysis. At.the 
RAC Sensitivity. Analysis for RESRAD Parameter presentation on January 14, 1999, the 
most sensitive parameters were identified as solubility of plutoniuddose conversion factor 
and the mass loading factor. The less sensitive parameters were identified .as cover depth, 
breathing rate and soil ingestion. During the Project Update presentation in May 1999, the 
impacts between using RESRAD v5.61 and 5.82 were identified. The documentation 
supporting the sensitivity analysis is needed to understand how RAC classified the 
parameters as discussed on page 4 of the Task 3 Report without having an independent 
reviewer repeating each sensitivity analysis. Please provide in the final report documentation 
supporting the sensitivity analysis. 

We will include a more detailed discussion of the sensitivity analysis in the final version 
of the Task 3 report. 

2. RAC has recommended an “Indoor Dust Filtration” factor of 1.0 (page 5). The Rocky 
Flats Cleanup Agreement (RFCA) Parties have identified new information from both EPA 
(Exposure Factors Handbook) and NCRP (NCRP Report No. 129) that may impact *is 
input and are evaluating this information as part of the RFCA annual review process. H& 
RAC evaluated the new information available from the EPA and NCRP as it relates to this 
parameter? 

We are exploring a distribution of values for the final version of this report as a result 
of the significant number of comments on this parameter. We thank this reviewer for 
identifying additional documentation to assist us in this task. 

3. Table 2, “Relative Concentration of Radionuclides in Soil at Rocky Flats in 1999,” could 
not be verified with the information and references provided in the draft report. Please 
include in the final report the data representing how the mass values from the references 
listed were converted to activities and allowed to decay (or grow in, in the case of 24’Am) to 
the year 1999 for use in the RESRAD calculations. 

Because this reviewer could not reproduce the values in Table 2, we will review the 
calculations to ensure that they were done correctly. The conversions from mass to activity 
were done using the latest available specific activity values, decay occurred via radioactive 
decay (using the latest available half-life values) and including .a generic weathering 
constant of 4.0 x lo“. 

4. It is not clear from the Task 3 report how RAC plans to analyze the agency scenarios. 
Specifically, it is not clear if RAC plans to substitute its own parameter values for the 
agency values (as shown in Table 4) in calculating new recommended RSALs for the agency 
scenarios. Can RAC clarify this issue? Also, Table 10 lists the different Scenario Parameter 



43 Task 3: Inputs and Assumptions 
RAC Responses to Peer Review Comments 

Values for DOE and RAC scenarios. It is not clear from the table or from the text if RAc 
concurs with or is simply not analyzing the parameter values for the DOE scenarios. For 
example, the agencies assumed for an Open Space scenario a value for time on site of 125 
hours per year. By not adjusting this parameter, is RAC endorsing it or simply choosing not 
to analyze it? Or has RAC concluded that it is not sensitive and therefore does not merit 
more detailed analysis? In other words, does RAC agree that the agencies have 
appropriately defined their own scenarios, or for the purpose of analysis is RAC simply 
accepting the Scenario parameter values as is? 

We plan to analyze the agency scenarios and the RAC scenarios using the scenario 
parameters presented in Table 10 and the site-related parameters presented in Table 4 
(RAC value column for all scenarios) and the accompanying text. The agency scenarios were 
in close agreement with similar RAC scenarios that were previously developed but 
subsequently dropped because of their close resemblance to the agency scenarios. The 
determination of the scenarios by which to evaluate soil cleanup levels is to be made by the 
panel after presentation of results of the analysis for all scenarios. 

5. The Actinide Migration Team has recently completed work directly related to Kd values. 
We attached a copy of the report that we believe is relevant to the Task 3 report. 

Upon receipt of these comments, we requested and have received a copy of this report. 
We thank this reviewer for bringing this report to our attention and plan to evaluate it and 
possibly incorporate the results for the final version of this report. 

6. RAC has defined a model of concentration in soil as a function of location (page 
20). Do similar models need to be defined for "'Am or U? If yes, what task report will 
explain this extrapolation? If not, will the Pu data be extrapolated for Am and/or U? 

Americium and uranium concentrations will be extrapolated from this model based on 
the radionuclide ratios given in Table 2. 

- - ~- - - ~- - -  - -  ~- ~ 
. -  _ _  - 

~ ~ ~~ 
_. - ~- - -  

7. Figure 2 represents the locations of more than 588 soil samp 
which were used as a basis for a spatial model. While the text states the sources of the raw 
soil concentration data, the text also states that the 588 soil samples are a subset of the raw 
soil concentration data (page 22). Please provide in the final report a list, including the 
source, of the 588 entries. 

The database of the soil samples used to create this distribution was defined for the 
Phase I dose reconstruction project, and is outlined in the ChemRisk Task 6 report (1994). 
Additionally data was needed to supplement this historical database, and those data were 
obtained from the data set deposited by M.I. Litaor with the Colorado Department of 
Public Health and Environment. These supplemental data were used to enhance the 
resolution of measurements available at  locations near the 903 Area. 

8. RAC's recommended breathing rates (page 36) could not be verified with the information 
in this report. As captured in the RAC Scenario presentation on January 14, 1999, it is 
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important to understand the duration of daily activities for each receptor in order to calculate 
a breathing rate. For clarity, please incorporate the assigned duration for the various daily 
activity levels in the final report. Also, please incorporate the distributions of breathing rates 
for active and sedentary adults, for active and sedentary children, and for active and 
sedentary infants (as captured in the R4C Breathing Rate Distributions' presentation on 
March 11, 1999) in the final report. Please also explain why and on what basis RAC . 

recommended using the 95" percentile value from the breathing rate distribution. 

' 

The selection of breathing rate values for the scenarios was a long process involving 
many discussions with the panel and consultation with a respiratory physiologist, In 
developing our breathing rate distribution we reviewed numerous reports as described in 
the Task 3 report. We did develop detailed breakdown of tirndactivity levels for each 
scenario and have that information available. We will consider the reviewer's request to 
include those detailed spreadsheets in the report. 

9. RAC recommended identical annual soil ingestion values for each of RAC's 
recommended scenarios, i.e., current site industrial worker, resident rancher, infant of 
rancher, and child of rancher (page 39). Is it possible to create a frequency distribution of 
soil ingestion values for each scenario similar to what was done for breathing rates? 

We did create a distribution of soil ingestion across the population, but based on the 
types of information available on soil ingestion, it was not reasonable to create the same 
type of frequency distribution based on scenarios. 

10. The RAC recornmended consumption rates for fruits, nonleafy vegetables and grains 
(page 40) could not be verified from NCRP Report 129. Please state where in NCRP Report 
129 these ingestion rates were taken, There 'is currently no reference for the RAC 
recommended leafy vegetable consumption rate. 

We will make the appropriate revisions in the report so that the source of these values 
is clearly referenced. 

11. RAC states on page 27 of the draft Task 3 report that monitoring data do not provide 
particle size information. Since 1995, the Kaiser-Hill Team has been reporting, in the 
Quarterly Environmental Monitoring Report, air monitoring data from selected locations and 
time periods at the Site that contain size-segregated radionuclide concentrations, separated at 
about 9 to 10 micrometers. Has RAC evaluated this information as it relates to this 
parameter? 

This information was not available to use at the time the production of this report was 
completed. We would like to receive this information, but it is not clear that we would be 
able to use it in the final modeling effort for this project, which is already well underway. 

. a  
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REVIEW OF RAC'S JULY 1999 REPORT: 
TASK 3: INPUTS AND ASSUMPTIONS 

GENERAL COMMENTS: 

1. The general effort to incorporate as much site-specific information as possible 
into the RESRAD code is appropriate and to be applauded. 

2. A number of the parameter assumptions adopted in the report are 
questionable to this reviewer. Some that are questionable are discussed 
under specific comments. It is not evident that the parameter assumptions 
are based on the most thorough and critical review of the existing literature. 

3. It is recommended that some experts (for example, Greg Choppin, Florida 
State on 16 assumptions) be consulted on the reasonableness of some of the 
parameter values and their uncertainties. 

4. This review was perhaps less than adequate because travel commitments of 
the reviewer precluded a full, comprehensive review with detailed 
recommendations for additional sources of information. 

I 

SPEC1 FIC COMMENTS: 
- ~ - ~ - _  . -  - _  ~ 7 -  ~ - -  - - -  -. -. - - - ~ _ _  

~. 

1. The & of 218 cm3 g-' for Pu seems at least two orders of magnitude too low. 
This value would not be consistent with the characteristics of Rocky Flats 
Soil, which is high in clay, nor with the observed behavior of Pu in the Rocky 
Flats environment. Furthermore, the GSD of 1.16 is way to low. This 
implies that the uncertainty on the value is quite small, which it is not. 
Secondly, ground and perhaps surface water are the main things this 
parameter would affect, so I am puzzled as to why this parameter was 
sensitive. However, a Kd of only -200 would allow fairly rapid surface 
depletion of Pu, which would reduce resuspension. This could explain the 
sensitivity, although this was not explained, unless I missed it. However, this 
is even more confusing, since I think the approach is to use measured mass 
loading in any case to derive the inhalation exposures. 
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2. The & value for Am is also too small, I believe, but the GSD value seems 
reasonable. 

3. I'm not happy with the way these values were derived in any case. 
Apparently, they trace back to retardation factors developed by Dames & 
Moore. I think much more can and should be done to come up with and 
justify more reasonable Kd values. 

4. The soil to plant transfer factors were listed as "sensitive" parameters. First 
of all, I am a bit surprised by this, since one would expect food chain 
exposure to be a very small fraction of the inhalation exposure. This needs 
some explanation. Secondly, it is not clear whether these values represent 
strictly root uptake, or a combination of root uptake as well as dust loading. 
If they represent strictly root uptake, I think there are data to indicate about 
an order of magnitude smaller value for Pu at least. If the values represent 
root uptake plus dust loading, then the values are too small, by roughy an 
order of magnitude. I'm not certain how the computations are handled in 
RESRAD, but this needs to be explained. 

5. The area of contamination is listed as 40,000 m2. I think this is too small, but 
apparently, the computations are going to somehow use actual soil data in a 
spatial sense. It is not clear to me how this will be done, and whether or not 
the assumption of a particular area is even important, if this is to be handled 
in some spatial scheme that is not normally tackled by RESRAD. 

6. The mass loading estimate of 2.6 x I O "  is reasonable for most rural 
locations. However, why is this even important to debate here if actual soil 
loadings are to be used? If actual soil loadings are to be used, what soil 
concentrations for the radionuclides are to be used, given that the source of 
dust would most likely be quite general? 

0 

7. The statement on page vii "High wind also results in lower air concentration 
--than would be expected-if the same material was- dispersed over a longer -- -- 
period of time during average wind speed conditions." needs some 
explanation and documentation. This could be true, unless average wind 
speeds were insufficient to cause any measureable resuspension, due to 
good vegetation cover. 

= - -  - --_ __ - 

8. The value suggested for the depth of soil available for resuspension, namely 
3 cm, seems way too high to me. Most studies have indicated that on a time 
scale of 1 year or so, only a couple of mm are likely to be available for 
resuspension, unless the site is highly erodable due to overgrazing, lack of 
vegetation or mechanical disturbance. 

2 



PEER REVIEW TEAM - REVIEWER A 

9. The assumption that the irrigation contamination fraction is 1.0, seems 
unreasonable. This needs more justification, especially since groundwater 
does not seem contaminated. What about surface water on the other hand? 
Is this included in the model? 

3 
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REFEREE'S REVIEW OF: 
DRAFT REPORT, Task 3: Inputs and Assumptions by Risk Assessment 

Corporation 

Review Summary 

The content of the above named report is focused on a discussion of RAC's 
chosen values for model parameters, the assumptions used to justify the choice of 
those parameter values, and on a sensitivity analysis of the soil action level 
calculation. 

This report was organized in a reasonable way and sufficient detail was presented 
for most parameters. The Executive Summary seems rather long for a report of 
this length. Many of the chosen values for parameters seem reasonable, others in 
my view are not credible; each are discussed in the remainder of this review. 

Being that the purpose of the report was to present the results of a sensitivity 
analysis (stated on p. v and p. I), the report was not completely successful 
because the method of conducting the sensitivity analysis did not allow for the 
analysis to reflect the range of sampled values from each distribution (see my 
comment #8 below). 

Other detailed comments are found below. 

DETAILED COMMENTS 

1) p. vi. The first of several times, it is stated that "soil-to-plant transfer factors 
quantify that portion of contamination in soil that is transferred to plans via 
root uptake". This is not a correct interpretation of soil-to-plant transfer 
factors. These factors represent the fraction of the concentration of the soil 
within the root-zone of the plant that is observed in plants - also on a 

- -  . concentration basis. - -  Because . of the much smaller mass of the plant relative 
to soil, it is not the fractional transfer of-the soil inventory. Such incorrect 
statements appear on p. 19 and possibly elsewhere in the report. 

2) p. vii. It is noted that that RAC will use a 5-year average wind speed, etc. for 
modeling resuspension, but a few sentences later comments that a 
"distribution of wind speed values" will be used. It would be useful to explain 
here very briefly if the distribution discussed is a model of the uncertainty in 
the average or if not, to clarify the distribution. 

3) In the Executive Summary and elsewhere in the report (for example, see 
beginning sentence of Executive Summary-Scenarios), it states "The Task 3 
report describes....". At this point, I had to look back at the cover to reaffirm 
that I was reading the Task 3 report. It would be better to state, "This report 

1 
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describes...", thus, eliminating any confusion about which report is being 
referenced. This occurs elsewhere in the report. 

On the top of p. ix, the authors state "RAC created distributions ..." I suggest 
that the preferred technical language would be "RAC defined distributions...". 
This language appears on p. 18 and possibly elsewhere in the report. 

0 4) 

5) p.2, last paragraph. Rephrase: "It is obvious that this single change in the 
RESRAD code has a large impact on the dose delivered by the resuspension 
pathway" to "It is obvious that this single change in the RESRAD code 
predicts a significantly different dose via the resuspension pathway". 

6) I note from Table 1 that RESRAD Version 5.82 predicts a soil action level 
about 6-fold greater than does version 5.61. Such a dramatic change 
between what seem to be similar versions of the code (based on their 
version numbers) raises questions about the scientific basis for the 
resuspension calculation as well as other pathways in the code. It is 
impossible for external reviewers such as I to judge the validity of the code 
before or after such changes. This point is raised here as a precautionary 
flag to RAC and RSALOP that the technical basis for calculations in the code 
needs to be continually scrutinized as each version change is made. 

7) P. 4 notes that "a single parameter uncertainty analysis requires [my 
emphasis] that only one parameter be changed at a time." This is an 
overstatement in my view and sounds as if the ends justified the means. It 
would be more accurate to state that "a single parameter uncertainty analysis 
is defined by changing only one parameter be changed at a time." Moreover, 
single parameter uncertainty analyses are not regarded as state-of-the-art; I 
think that fact should also be given some note in the report. State-of-the-art 
sensitivity analyses vary all parameters simultaneously and rank the 
sensitivity of each parameter based on the fraction of the output variance 

RESRAD, can be used, but their limitations should be noted. 

e 
- - _  contributed by each parameter. Such techniques are generally more difficult 

to implement. Techniques of lesser sophistication, such as that available in - - - 

, The metric by which sensitivity was judged was not mentioned in the report. 
Was it the absolute or relative change in the output? 

Given that RAC has discussed the necessity of a dynamic (time-dependent) 
model for determining soil action levels, has the sensitivity to the set of 
parameters been determined over (future) time? 

8 )  P. 4, The sensitivity analysis was not performed appropriately to determine 
the sensitivity of the model to the parameters and their specified distributions. 
The third paragraph states the "parameter values were allowed to vary by a 
factor of 10 in either direction." Sensitivity analysis is intended to show the 

2 
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9) 

sensitivity of the output variable to both the mathematical structure of the 
model and the lenitimate ranqe of variation of parameters. By presetting all 
parameters to the same degree of variation ( lox in either direction), the 
sensitivity of the model to the variability of the parameter is lost. Only the 
sensitivity to the model structure is retained. Thus, from the results 
presented, it is not easy (or maybe not even possible) to see the true 
sensitivity of the model to each parameter. RAC should consider redoing the 
analysis. 

Depth of Soil Mixing Layer (p. 5): FWC has selected the depth of 0.03 m (3 
cm) as the depth of soil available for resuspension. This is certainly a better 
choice than the thickness of the contaminated zone (over which the 
concentration may vary substantially). 

Indoor dust filtration (p. 5): The definition of this is poorly stated in the same 
way that the soil-to-plant transfer was poorly stated. In the two opening 
sentences, “contamination” should be changed to “concentration” because 
“contamination” is too vague and could imply inventory, which is definitely not 
equal to concentration (since the volume of the house is much smaller than 
the volume of the atmosphere!). 

Moreover, RAC assigns an equal value to the indoor air concentration, notes 
it is a conservative assumption, assigns no uncertainty, and states a priori 
that they will not change the value. This is the first of several locations, 
where RAC fails to produce a credible uncertainty analysis due to the 
assumptions they make. The noteworthy problems in their method are as 
follows. I) An uncertainty analysis should determine credible bounds around 
a realistic central value of the model output (in this case, the soil screening 
level). It is impossible to determine credible bounds on the output parameter 
when some input parameters are set to “conservative” values (in other 
words, higher than likely) as these parameters will skew the entire result 
toward larger and unrealistic values. 2) Assigning no uncertainty to a 
parameter is the same-as stating confidence in the value.- No one could - 
possibly assert confidence in the assumption that indoor concentrations 
equal (exclusively and without variation) the outdoor concentration. 3) An 
uncertainty analysis requires (and requires is used correctly here) that the 
assessor be unbiased in choosing parameter values and be impartial to 
changing those values, as is dictated by the science. This is clearly not the 
case here as F!AC as chosen to purposely maximize the pathway (that is the 
meaning of choosing consewative values) in the interest of not 
underestimating the inhalation dose. 

Irrigation Water Contamination Fraction (p. 5): The same comments as 
Indoor dust filtration apply here. 
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12) External Gamma Shielding Factor (p.6): Equation 1 describes a weighted 
shielding factor and not an occupancy factor (which is the fractional time 
spent indoors). I don't know whether RESRAD is responsible for such poor 
names for variables or if it is RAC's choice; either way, it is incorrect. e 
What is the uncertainty assigned to the shielding factor of 0.7 chosen by 

RAC? 

13) p.8, It is noteworthy that RAC has chosen to explain that the research results 
of Los Alamos National Laboratory indicate that plutonium in the soil is 
insoluble. The interpretation should be that plutonium will, thus, not enter the 
ground water. RAC gives less commitment to that interpretation and states 
that plutonium "may not get into the groundwater." It is difficult to provide 
advice here except to note that it should be possible to incorporate a 
multiplicative parameter@) to represent both the likelihood of water 
contamination as well as the degree. Maybe this has been done but it is not 
clear to me if it has. 

14) Table4. 
Soil-to-plant transfer factors should be noted to be chosen from NCRP 129 
recommendations, not data. 

Units of pCi/g are used for the initial concentration in Table 4. Units of Bq/g 
should be used, though I am sure that RESRAD is probably to blame. In 
either case, it is inexcusable. Later on in the report (e.g., in Fig. 4), SI units 
are used. A consistent set of units throughout is preferable with SI being the 
preferred system. 

The same comments as discussed in point number (9) above, apply to the 
parameters of "Plant food, contamination fraction" and "Drinking water, 
contamination fraction", both which are assigned a value of 1 .O in Table 4. 

- - ~ - _  ._ ~ _ _  
15)- Groundwater/Drink Water Pathway. It appears from this discussion that the- ~ 

parameter named "contamination fraction" refers to the fraction of the 
drinking water consumed that is contaminated. This is extremely vague. 
Does that imply that all water consumed is contaminated and only has a 
single concentration (that is, it never varies)? The assumption of 100% 
contamination with no assigned uncertainty is not credible. 

Furthermore, the chosen value of 2 Ud of contaminated drinking water is not 
realistic, but overly conservative. In regulating drinking water contaminants, 
EPA uses the value of 2 Ud for adults and 1 Ud for infants (10 kg body 
mass or less) as default values only. However, the most commonly cited 
study on water intake is that of Ershow and Cantor (1989, Total Water and 
Tapwater Intake in the United States: Population-Based Estimates of 
Quantiles and Sources, A report prepared under National Cancer Institute 

4 
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Order #263-MD-810264. Bethesda, MD: Federation of American Societies 
for Experimental Biology, Life Sciences Research Office) which estimated 
daily water intake and tapwater intake by age and gender. They defined 
"tapwater" as "all water from the household tap consumed directly as a 
beverage or used to prepare foods and beverages" and "total water" as 
tapwater plus "water intrinsic to foods and beverages". Values as great as 2 
Ud can only apply to total water intake. 

The all age-averaged median value for tapwater intake by males is about 1.1 
Ud, and about 1.05 Ud for females. RAC should determine if gender and 
age-dependence will be accounted for. Regardless if age and gender- 
dependence is accounted for, realistic values for the population median 
tapwater intakes are only about one-half or less of RAC's presently assumed 
values. 

Based on the above comments, the doses estimated in paragraph 4 are 
unrealistically too large. 

16) P. 15. Change "daughters" to "progeny." 

17) UNCERTAINTY DISTRIBUTIONS. The opening discussion of this section 
does not represent a state-of-the-art description of uncertainty analysis and 
the sources of uncertainty, as no distinction between uncertainty and I 

variability is made and "uncertainty" and "variability" are sometimes 
misappropriately interchanged. RAC should be aware of IAEA Safety Series 
Report 100 (about 1990) or Hoffman and Hammonds (1994), "Propagation of 
uncertainty in risk assessments: the need to distinguish between uncertainty 
due to lack of knowledge and uncertainty due to variability", Risk Analysis 14, 
707-712. This section should be rewritten to better distinguish uncertainty 
and variability. 

- - -  - 18) Distribution Coefficient (p. 17): I adamantly disagree with the authors I 
~~ 

- _  
reference to "unquantifiable uncertainty." -This is a prime example of the - - -  

confusion between uncertainty and variability. For example, it may indeed be 
difficult to determine the extent of variability of this parameter (though there 
are numerous measurements reported in the literature). The uncertainty, 
however, can be estimated by the assessor (RAC in this case) based on 
whatever evidence and expert opinion they have. There is no single correct 
estimate of uncertainty as implied here, in other words, uncertainty is always 
quantifiable based on available evidence and judgment. 

19) The discussion on the bottom of p. 18, which disregards certain data of Krey 
and Hardy (1970), Krey et al. (1977), is troubling. It is not possible for this 
reviewer to determine the legitimacy of RAC's analysis here. It is worth 
noting that Krey and Hardy had many years of study Rocky Flats 
contamination and they represented the finest sampling and environmental 
lab in this country, while the analysis of Rood (1999) is presumably a 
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~ 

literature review. I recommend that RSALOP contract Krey as a reviewer of 
this material as well as of the Rood (1999) report. Krey is retired but can be 
contacted through the U.S. Department of Energy Environmental 
Measurement Laboratory in New York where he formerly served as Director. 

20) P. 22, It is unclear what is meant by "RAC made adjustments to bring 
samples from various depths into conformity with the profile of Webb et al." 
Though it sounds like intentional manipulation of the data, it is probably more 
benign than that, but still not clearly explained. 

21) P. 22. It is unclear what RAC means that much of the data of Litaor could not 
be documented. I personally knew Mr. Litaor and he is an extremely 
thorough and careful researcher. Possibly the statement means that 
necessary ancillary data or sources of information was not provided. Mr. 
Litaor, however, can be contacted at his new employer in Israel for further 
information and I suggest that be pursued. His more recent publications in 
Health Physics give his present address. 

22) P. 24, The opening sentences describing a spatial model seem to me a bit 
elementary and imprecise. It would be better to describe that a spatial model 
is primarily intended to explain and/or predict the observations, thus allowing 
for predictions to be made at locations without observations with a 
reasonable level of confidence. Whether or not the model provides 
smoothing is entirely optional. While most do, I certainly don't agree with the 
statement that it must do so. 

The uniformed reader might be lead to assume that the two methods (kriging 
as used by Litaor) and determination of power functions within polar sectors 
(as used by RAC) are equal. They are not, as their origins and technical 
basis are so different, it is difficult to compare. Kriging intentionally takes 
advantage of the spatial correlation of data and uses that to an advantage 

- when predicting values at locations where no observations are available. 

to determine the functions, thus RAC assumed the functions from a nearby 
location (2700). It is worth pointing out that kriging would base these 
locations on the spatial trends, rather than on an assumption. I am not 
suggesting that RAC revise their methods of spatial interpolation to kriging 
(which is a much more difficult mathematical technique) but am pointing out 
that it could be of some advantage, such as in the situation noted here. 

_ _  

RAC notes that in two sectors (29215' and 315 9, there was too little data ~ - -  - 

23) Fig. 4. Along a west-east line at coordinate of Northing 441.0, there is a line 
of measurements that are all gray circles (10-100 Bq kg-'), yet they fall well 
outside the 2 Bq kg-' contour. Where is the discussion explaining these 
measurements and the lack of agreement of the contours with the 
measurement data? 

6 
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24) p. 28, RAC states they "will estimate the variation of the air concentration that 
exists within the defined domain based on the current state of ground cover, 
using the existing air concentration data." I have two questions about this 
statement. 1) The air concentration data can obviously be used to estimate 
its own variation. Is there something more important being said here? 2) RAC 
has claimed in the past the importance of using a dynamic model (which 
implies incorporating a time-dependence to estimate values likely in the 
future). How will the current state of ground cover be extrapolated to the 
future for the purposes of dynamic modeling? 

25) p.28. The paragraph beginning "A procedure such as this ..." needs 
rewording. Obviously some words are left out which render the paragraph 
unintelligible. 

26) p. 28-29. The discussion on the fetch of airborne dust incorporate opinions of 
RAC ("these distances seem to short to be consistent...") and the validity of 
those opinions versus the findings in the literature is a very technical matter. I 
suggest the RSALOP contact Dr. Joseph Shinn to evaluate this discussion. It 
is important and deserves an opinion of greater expertise than my own or 
anyone on the RAC team. Shinn can be contacted at Lawrence Livermore 
National Laboratory in Livermore, CA. 

27) p. 29-30. The discussion of mean annual wind speed seem reasonable to me 
though the findings are outside of my expertise. The opinion of Dr. Shinn 
would also be valuable here. 

28) P. 32. The full-time resident rancher is an unrealistic scenario, being that the 
assumption is that members of the family never leave the site. As a reviewer, 
possibly I have not been given an adequate briefing on how the scenarios 
are to be defined and used, but such assumptions are not realistic and 
contribute little to an understanding of the risks of RFETS. I recommend 

no place in the application o f  probabilistic risk assessment. Such scenarios- - - 

do not require peer review because they have no basis on which a review 
can be conducted. I do not endorse these values or any unrealistic 
scenarios. 

- -  ~ changing all u listic assumptions because they have no face validity and 

29) Table 10 is a summary of parameter values, most of which have been 
commented on above. 

The number of days per year in which soil ingestion is assumed to take 
place is excessive. Northern Colorado where RFETS is located, normally 
experiences cold weather that would make it impossible for a child or infant 
to have access to soil every day. Protection of the public can be adequately 
ensured by setting the upper end of the distribution equal to 365 days, not 
the median. 

7 
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30) P.34. The first paragraph on this page explains the review of literature data, 
defining distributions, etc. The 2nd paragraph attempts to explain, but 
actually glosses over without adequate explanation, a very important 
concept. Here it is described how a percentile is selected and the rest of the 
data disregarded. It appears that a single value of each parameter is chosen 
which RAC believes is protective of the population and the entire set of single 
values (one for each parameter) are then used to calculate the soil action 
level (I assume). The question is: How reliable of an estimate is produced? It 
has long been known that choosing conservative values for all parameters 
results in a highly exaggerated final result. Possibly I have missed 
something, but I don’t understand this process and I express great concern 
over what is written here. 

I note further that the last sentence of the report (p.41, “Values for the soil 
action level and dose will be presented as distributions of possible values for 
each individual scenario”) seems not to be in agreement with the process of 

I 

I 
I 

fixing values as described on p.34. 
~ 

31) Breathing rate, 2nd paragraph (p.34). The word activities is overused in this 
sentence (”...the activity levels for indoor and outdoor activities differed”). 

32) Groundwater (p. 40). RAC has chosen to evaluate contaminated 
groundwater as a source of exposure and this seems like a reasonable thing 
to do. RAC should be cautioned, however, that their last statement (“Failure 
to address these pathways quantitatively leaves open the question of their 
potential importance”) implies that they are interested in correctly quantlfyng 
the risk. For that reason, they should use all of the quantitative evidence, 
including the insoluble nature of plutonium as assessed by Los Alamos 
National Laboratory. Ignoring any evidence will defeat the process of 
correctly quantifying the risk. 

e 
_. -- - - - .  

33) Drinking Water Intake (p.40). I have ai iady addressed the-overestimate of - - - - - - 

water intake that RAC proposes. Does Layton (1993) really address water 
intake? I only remember that it discusses inhalation rates. I 

8 
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Review Comments for the Risk Assessment Corporation (RAC) 
On the Draft Report for Task 3: Inputs and Assumptions 

Introductory Note: for convenience, overall comments are presented first, and 
more detailed comments are presented on a page-by-page basis. Purely editorial 
comments are introduced by the word “Editorial”. From my perspective, RAC 
need not respond in writing to any of the comments and suggestions labeled 
“Editorial”. 

Overall Comments 

This is a well-conceived, well-presented and well-written draft, and was a 
pleasure to read. It is important that this task is in very good shape at this stage, 
since arguably it is one of the most important in the whole project. There were 
very few typographical errors, and only a very few sections merit substantial re- 
writing or additional content for improved clarity and comprehension. 

The Executive Summary was particularly excellent. Anyone who reads and fully 
understands the Executive Summary has a very good understanding of the entire 
report. 

I recommend that a paragraph providing an overall perspective be added to the 
Most Sensitive Parameters section in the Executive Summary. It should provide 
RAC’s general view on the reasons it has chosen different values for the five 
parameters, such as: RAC is using more recent or more extensive data, 
DOE/EPNCDPHE did the best they could at the time, DOE/EPA/CDPHE really 
chose poorly for some of these five parameters, DOEIEPNCDPHE badly 
botched the job back in 1996, etc. This perspective will be very important for the 
non-specialist reader who read_s_only the Executive Summary of the results of 
this task. If such a perspective is not provided, it will-leave each reader free to- 
draw his or her own conclusion from among the choices I listed. As an example, 
later on page vi, RAC clearly points out that for the soil-to-plant factor, RAC used 
a more recent definitive report, which was simply unavailable in 1996. This 
choice would be understandable to and accepted without question by all but the 
most cynical and suspicious readers, and should be part of the overall 
perspective that I recommend be added to the Executive Summary. 

Detailed Comments 

Page v, end of second paragraph. Either here or somewhere in the Executive 
Summary there should be a brief description of: a) the major conceptual 
difference(s) between RESRAD 5.82 and Version 5.61 used in 1996 andlor b) 

1 Page i O f 4  
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the major differences between the two versions as they relate to this specific 
project. See, for example, page 2, 2"d paragraph, where this is dealt with. 

Page v, last paragraph. This paragraph, which introduces RAC's "bottom line" 
values as shown in Table ES-1, should be expanded to provide a little more 
explanation of how RAC reached its values, or else it should alert the reader that 
the reasons for any differences will be explained in detail later. 

c 
Page vi, first paragraph, next to last sentence. There should be a brief 
description (a phrase would do) explaining why RAC's value for uranium is four 
times higher. 

Editorial, page vi. Is there a need for a brief description, perhaps in a footnote, 
about the use of the geometric standard deviation, and why this rather than some 
other statistical measure of variability was chosen by RAC? 

Page vii, first and second full paragraphs. I strongly endorse RAC's approach to 
use actual air and wind data. In particular, if there is any suggestion that RAC 
should revert to the 1996 value for mass loading, I urge that RAC hold firm in its 
choice. 

Editorial. Page 1, 2"d and 3d paragraph. Some language should be added to 
distinguish the Monte Carlo feature in the new version of RESRAD from the 
Monte Carlo interface developed by RAC, just to avoid confusing non-specialist 
readers. 

Editorial. Page 1, 4* paragraph, 4* sentence. Can some qualifier be put on 
"large", say, XX% change? Alternately, could there be a definition in the next 
sentence, where sensitive, limited sensitivity and no sensitivity are listed? 

Editorial, and perhaps more than that. Pages 2-3, Differences between ... This 
section (especially the first paragraph) needs some clarification and elaboration, 
if for no other reason than the roughly 5-6 fold increases in-the soil action levels 
for plutonium shown in Table 1, which leap out at the reader. First, aren't there 
two changes (not one) between the two versions, the change in the air 
concentration and the addition of wind speed? In the text, can you provide some 
perspective on the relative importance of the two? Also, is "adjusted" a better 
choice than "altered"? Should "overly" be inserted before "conservative"? I 
suggest that RAC take a fresh look at this entire section with the goal of making it 
more explicit. 

Editorial, page 3. In my copy of the draft, there is a speck of black that on first 
reading turned 1088 into 1.088. I trust it was added by the copy machine, and 
does not exist on the original. 

- ,  5 .-- 

- 

Editorial. Page 5, 1 '* paragraph, last sentence. Substitute "believe" for "feel". 

@ 2  Page 2 Of 4 
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Editorial. Page 5, 2nd paragraph. RAC selected 0.03 meters to maintain 
consistency with which definition, the one for soil mixing layer or thickness of the 
contaminated zone? And why is RAC comfortable being consistent with 
inconsistent definitions? Is the phrase "surface or resuspendible soils" the best 
one available? 

Editorial. Page 5, 2"d paragraph and 5'h paragraph. Perhaps there should be a 
little more explanation of the use of 0.03 meters for depth of mixing layer versus 
0.2 meters for thickness of the contaminated zone. 

Editorial. Page 5, 3d paragraph. Would RAC be comfortable adding "very" before 
"conservative" in the last sentence of this paragraph? 

~ 

~ 

rd- th Editorial, page 7, 3 4 lines. The exponent got bumped down a line. 
I 

Editorial. Page 9, Table 3 and following paragraph. "(DCF)" should be added to 
the heading on the table, and "fin is not defined either in a footnote to the table or 
in the text. 

Editorial. Page 11. I recommend that the order of the parameters and the two 
columns be identical to those in Table ES-1 on page vi. Also, would it help to 
break this mega-table into a set of tables? In particular, for the parameters not 
exhibiting sensitivity, should there be one table for the ones where DOE and 
RAC values are different, and a second one where they are identical? Finally, 
shouldn't "not" be capitalized in the heading of the last group of parameters? 

Editorial, and perhaps a bit more. Page 13, first paragraph. I suggest language 
be added explaining the utility of including the "bounding level, screening 
calculation" for the one scenario, including stating whether it is meant to provide 
an upper bound or conservative estimate. 

believes necessary, and in addition, provide recommendations on how RAC's 
own final results (whatever they may be) should be re-visited when such work by 
others is complete? This might include running sensitivity studies, for example. 

- 
- - . .  - - - .  ~- 

If possible, could RAC be-a little more descriptive of the type of study it - 

Editorial. Page 17, 3d full paragraph, last sentence. Substitute "The" for "A". 

Editorial. Page 20, 2"d and 3d paragraphs. Did RAC "define" the model, or did 
RAC "build", "develop", or "construct" the model? 

Editorial. Page 22, 2nd complete paragraph, and page 23, legend for Figure 2. 
Was Litaor's contribution in this regard so great that it justifies a complete name, 
the only individual so honored in the entire report? Also, more facetiously, does 
the name lggy generate a high degree of technical confidence in the average 

3 Page 3 of4 
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reader? (Even RAC rejects much of Iggy's data in the 3rd paragraph on page 
22.) I suggest either just using the last name, or M. 1. Litaor. 

Editorial. Page 29, 2"d full paragraph. Insert "and" before "annual" in the next to 0 
last sentence. 

Editorial, Page 31 ff. Using "current" to describe the 1996 scenarios bothers me 
somewhat, especially since "currenr is also used to qualify the onsite worker 
scenario. Labeling them as "1996 scenarios" also doesn't seem quite proper, 
though strictly speaking it would be correct to do so. Since RAC has four and the 
1996 effort had three, perhaps the editorial solution is to describe the origin of the 
three in one place, as in the 4'h paragraph on page 31, and then later identify 
them as the "three scenarios" or "the DOElEPAlCDPHE scenarios" both in the 
text and in tables (such as Table IO). RAC's can be identified as the "four 
scenarios" or the "RAC scenarios", as appropriate. 

I Editorial. Page 40, 3d complete paragraph. The exponent on "d" should be -1 , as 
it should also be for "y". 

e 4 Page 4 of 4 



PEER REVIEW TEAM - REVIEWER D 

Review Comments on the July 1999 Draft Report 
by the Risk Assessment Corporation (RAS) for 

Task 3: Inputs and Assumptions 

This is a well-conceived and useful draft report, as was the Task 2 Report by the 
same authors. Prior to commenting on that earlier report, this reviewer raised a 
number of concerns regarding the assumptions underlying the DOEIEPNCDPHE 
application of EPAs 15/85 mrem/y dose criteria and their choice of exposure scenarios 
for implementing those criteria via soil action levels, including the selection of 
parameters characterizing the individuals exposed. This Task 3 draft begins to 
address many of those concerns. At the risk of boring the reader of these comments, 
and since paper is cheap, I repeat here the basis for those concerns before 
commenting on how this report addresses them: 

1. Misuse of EPAs draft 85 mremlv criterion. 

This criterion was proposed to assure protection during unanticipated failure of 
institutional controls only. It was not meant for planned land uses in the distant future 
when controls are assumed to no longer exist. EPA requires review of institutional 
controls no less often than every five years as long as they are needed to meet 15 
mrem/y (40 CFR Part 300.430(9(4)(ii)). Failures are expected to be of short duration 
and corrected when identified. In EPAs current regulations (OSWER Directive No. 
9200.4-1 8; August 1997) the 85 mrem/y criterion has been dropped -- it is assumed 
unnecessary under the periodic review requirement. 

It appears that reasonable assurance of effective long-term institutional control 
at Rocky flats for the duration of the hazard is not now available and is, in fact, 
probably not possible. Accordingly, cleanup of the entire site to 15 mremIy now, 

~ - --- - without reliance on controls, is, realistically, likely to be needed. The choice of 
exposure scenarios forthe Tier I Action Levels for the so-called "buffer" and "industrial" 
areas is affected, as well as for areas outside the buffer areas, since these locations 
clearly must meet 15 mrem/y under unrestricted use in any case, and the action levels 
for the immediately adjacent buffer area, under the existing proposal, permit 
significantly higher levels. 

. .=_ ~ - .  

The draft report proposes two new exposure scenarios that go a long way 
toward providing the basis for satisfying the above needs: the "current site industrial 
worker" and the "resident rancher." With respect to the industrial worker scenario, I 
assume that the choice of 60% of time spent outdoors reflects the seasonal nature of 
outside work and that this scenario could therefore reflect a grounds maintenance 
worker. However, the assumption of no onsite drinking water does not appear justified 
for such an individual. 

1 
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There are more serious problems with the resident rancher scenario. I assume 
that it was considered more reasonable to posit a resident rancher than a rural resident 
based on current land uses (no explanation is given in the report). However, given the 
present the rate of expansion of populations in the Denver area and the extremely long 
duration of this hazard, that choice would appear to be extremely difficult to justify over 
the long term, and no justification is provided in this report. It also is not clear what the 
justification is for selecting only 40% time outdoors for a resident rancher (rather than 
6O%, as in the case of an industrial worker), nor is it clear why this scenario is 
restricted to locations east of the 903 area (instead of including that area). The report 
needs to modify these assumptions or provide a convincing rational in support of them. 
(See also the comments below on the definition of the RME individual required to be 
protected under CERCLA. It would not take many rural residents to constitute their 
designation as the RME individual.) Comments on the usefulness of the infant and 
child scenarios are provided later. Incidently, the headings “nonrestrictive” and 
“restrictive” appear to be reversed in Table 10. 

2. Inadequate Exposure Scenarios: 

My previous comments on this topic were: “Under CERCLA, the choice of 
exposure scenarios is intended to assure protection of the “Reasonably Maximum 
Exposed“ (RME) individual. This is not the same as the average member of the 
affected population, nor is it the most exposed individual. EPA has devoted 
considerable effort to clarifying this admittedly elusive concept. The following quotes 
are typical of EPA guidance: 

“‘...actions at Superfund sites should be based on an estimate of the reasonable 
maximum exposure (RME) expected to occur under both current and future land use 
conditions. The reasonable maximum exposure is defined here as the highest 
exposure that is reasonably expected to occur at the site ... The intent of the RME is to 
estimate a conservative exposure case (i.e., well above the average) that is still within 
the range of possible exposures.’ (“Risk Assessment Guidance for Superfund, Volume 
1, Human Health Evaluation Manual (Part A) Int Final,” EPA-502/1-88-020.) 

- -  z -  

“‘The high-end of the risk distribution is, conceptuallyl above the 9dh percentile of 
the actual (either measured or estimated) distribution. The conceptual range is not 
meant to precisely define the limits of this descriptor, but should be used by the 
assessor as a target range for characterizing “high-endl’risk. ’ (“Guidance on Risk 
Characterization for Risk Managers and Risk Assessors,” Memo from F. Henry Habicht 
II, Deputy Administrator, EPA, to Assistant Administrators and Regional Administrators, 
February 26, 1992. 

“A number of the choices in the DOE report do not appear to meet these criteria, 
but instead are more reflective of average populations or behavior of individuals. For 
example, the office worker chosen for the industrial area scenario reflects the average 
worker for the assumed use of the area as office buildings. However, an RME 
individual at such a site would be a maintenance worker, who takes care of the 

@ 
2 
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assumed “well-maintained landscaping” (DOE report, p. 6-16) . It is also not at all clear 
that the “industrial” area would be exclusively used, for office buildings for the duration 
of the hazard. Given the relatively remote location of the Rocky Flats site, it appears 
optimistic to assume that use of this area would be so limited. A more realistic scenario 
would envision more traditional industrial uses, such as lumber yards, light industry, or 
even scrap yards. Under these uses the office worker scenario becomes untenable as 
the basis for deriving soil action levels. 

“A similar difficulty arises for some of the choices of exposure parameters for the 
individual scenarios. For example, the exclusion of ground and surface water in the 
rural residential scenario does not appear to reflect the RME individual. What 
assurance is there that less than 10% of individuals would not avail themselves of 
existing ground or surface water at any point in time during the next 1000 years? The 
existing ground water appears adequate for subsistence living, and quite adequate for 
use for limited irrigation, as for a family garden. If non-use of ground or surface water 
is an assumption, rather than a condition assured through an institutional control, it is 
not an appropriate element of the exposure scenario. (In any case, in the scenario for 
the 85 mrem/y criterion, when institutional control is assumed to be absent, non-use 
clearly should not be assumed.). Other parameters that warrant examination are the 
assumption of no contamination, now or in the future, below 15 cm, when plant roots 
are assumed to penetrate to 90 cm, and the degree of retention of mass loading for 
foliage assumed for this semi-arid area in the rural residential scenario; the assumption 
of no use of surface or ground water and the time limitations on annual usage by the 
RME individual in the buffer zones; and, for all the scenarios, the blanket assumption of 
Class Y solubility for plutonium under all pathway conditions.” 

The present report addresses many of these problems. Importantly, in addition 
to the new scenarios noted above, it adopts the 95% breathing rates, in conformance 
with the RME individual, and includes (to the extent feasible) bounding doses due to 
ground water for a number of the scenarios. There are, however, some remaining 
problems. 

4 The report adopts, as plausible, all three scenarios outlined in the 
Rocky Flats Cleanup Agreement. This is not reasonable,-since these do - - 

not satisfy the CERCLA criteria outlined above: The “office worker“ is 
clearly not an RME individual; ground water intake is still not considered 
for the “resident;” and, at least according to Table 10, both the ”resident” 
and the “open space user” spend 100% of their time indoors! 

The infant and child scenarios omit onsite drinking water (infant 
formula is made with water, and children drink the same water as their 
parents!). 

include it for their parents (children eat most of the same produce that 
their parents eat) . 

--- - - -  

The report omits irrigation water from the child scenario, but 

Finally, I have a major conceptual problem with the use of infant and child based 
scenarios. They misuse the annual dose criterion by artificially inflating its effect. The 
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basis for the dose limit is lifetime risk, which already includes the risks due to exposure 
during infancy and childhood. The annual dose criterion is a useful surrogate for 
lifetime risk only if it is applied to standard man, and was never intended to limit annual 
risk to a uniform value for any age individual. (If that were true, permissible annual 
doses for senior citizens would be extremely large.) I strongly recommend dropping 
these scenarios. 

Other Comments on the Task 3 Report. 

1. 

2. 

The report should at least comment on the subject of co-variance, in the context 
of the use of single-parameter analysis (p. v). 
It is not clear that the use of existing actual air monitoring data can approximate 
future land use conditions that do not now exist - e.g., agricultural use under 
drought conditions (witness current mid-Atlantic agricultural regions). I suspect 
that such a procedure would underestimate inhalation doses due to 
resuspension (p. vii). In this regard (the degree of conservatism appropriate), to 
what extent can we predict the effects of climate over a 1000-year period on 
enhancement of resuspension? 
Endorse the proposed use of current estimates of fruits, vegetables, and grains, 
especially in view of current dietary trends (p. ix). 
The choices for parameters with limited sensitivity appear logical (pp. 4-5). 
The discussion of the gamma shielding factor represents an improvement (p. 6). 
The treatment of ground water ingestion (pp. 13-1 5) confirms that more work is 
needed on this potentially important pathway, especially with respect to colloidal 
transport of americium. The observation of Honeyman that study conditions 
(increased well pumping) in the Kersting et al. work may have enhanced 
colliodal concentrations is provocative - that is just what extensive ground water 
use would do. 
Figure 4 suggests that some supplementing of the spatial soil model may be 
desirable to accommodate the higher measured values at the bottom of the 
figure, which appear to be an order of magnitude higher than the model predicts. 
Would it make sense to use the 95% value for soil ingestion, but multiply it by 
seasonal and weather-based soil availabilityfactors-(e.g., 0.5 for frozen or snow --  

covered, and 0.7 for rainy weather during the balance of the year, or 
0.73x0.5x0.7=0.26 )? 

3. 

4. 
5. 
6. 

7. 

8; 

Minor comments. 

1. 

2. 

Is there any way to provide for the possibility of colloidal transport in the 
uncertainty analysis? 
Has retention of foliar deposition been evaluated for the semi-arid conditions at 
Rocky Flats? 
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Draft Report Task 3: Inputs and Assumptions (July 1999) 

0 General Comments 
1. The report lacks a complete overview of the sensitivity analysis performed. The following two 
questions are left unanswered. 

Why was the sensitivity analysis limited to siterelated parameters? For the 
convenience of the reader, the universe of input parameters to RESRAD should be categorized 
and it should be clearly stated in the introduction and executive summary which categories of 
parameters were evaluated in the sensitivity analysis, which were not, and why. For example, 
two obvious categories are: 

a. 

0 site -related (or environmental fate and transport) parameters (e.g., those listed 

exposure-related (or scenario) parameters (e.g., those listed in Table 10). 
in Table 4). and 

0 

Although the RFP and RAC's proposal did not limit the sensitivity analysis to site-related 
parameters, that is what apparently was done. There may be good reasons for this. They should 
be made explicit. 

b. Which exposure scenarios were evaluated in the sensitivity analysis? If all scenarios 
were evaluated, were the results consistent for all (Le. were the same parameters sensitive for all 
scenarios? (For example, p. vi, par. 1 implies that Kd was only sensitive for the rancher scenario 
where groundwater was considered as a source of drinking water. Is this the case or was Kd 
important for all scenarios?). It seems that there would be a way to create a table illustrating 
(qualitatively or quantitatively) which parameters were important for which scenarios to provide a 
summary answer this question. 

2. The ultimate purpose of the current analysis, as I understand it is to develop revised soil action 
levels for RFETS, where, using RAC's words, a radionuclide "soil action level is a concentration 
of radionuclide in the soil established to protect people from receiving radiation above a set limit 
"(p.v). I assume radionuclide soil action levels (RSALS) will be used as soil remediation goals at 
RFETS. Yet, it seems that RAC has focussed a lot of effort on setting up a baseline risk 
assessment by developing contours of actual contamination levels to specify initial contamination 
concentrations and areas for use in RESRAD and using site data to develop relationships 
between contaminant concentrations in air and soil for use in the resuspension calculations. I 
agree that this approach will make, as RAC states "the calculation of dose more 
m.?aningful"( p.viii). 

However. it is the dose due to due to current contamination levels that will beblculated. 1'11 call it 
- .  ~ ~. _ _  - - _  _ E  

~ 

~ 
~ 

--_ - - _  ~ - 

the baseline dose, here. I think that RAC's proposed analysis makes the baseline dose more 
meaningful, but is not feasible for calculating RSALS. To develop RSALs, one needs a different 
analysis, the purpose of which is to assure that the dose at the RSAL (or post-remediation 
radionuclide concentration) is less than or equal to the target dose with some level of confidence. 

I have some questions about whether RAC's approach outlined in Task 3 will lead to meaningful 
RSALs in Task 5. RAC makes the claim that their procedure to calculate resuspension 
parameters (described under the heading "Mass Loading Factor" p. 27) will be used to " estimate 
annual average plutonium air concentration at any location at or near the site"(p.28, par.. 4) They 
go on to say that they "may [emphasis added] also estimate plutonium air concentrations based 
on the assumption of reduced soil concentrations that simulate the results of remediation" (p. 28, 
par. 3). Isn't the latter the point of the whole analysis-which is to develop RSALS? Additionally, 
even if the relationship between current soil and air concentrations is elucidated for the baseline 
risk assessment, what assurance is there that the same realtionship would be appropriate for a 
remediated site? 

1 
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RAC justifies their approach for calculating the resuspension parameters based on the fact that I' 

air concentrations in the domain of a scenario depend not only on soil contamination within that 
domain, but also on soil contamination throughout a larger region" (p.28 par. 4). I do not question 
that this is an important consideration in a baseline risk assessment. However, I wonder how this 
can be accounted for in the development of RSALs since you would not know before a 
remediation effort exactly what the contaminant concentrations in soil would be following the 
remediation effort . It seems to me that at best you have to assume that the entire area is 
uniformly contaminated at the RSAL (since theoretically that would be the goal of the remediation 
effort). I suggest that the original approach in the DOUEPNCDPHE (1996) analysis for setting 
RSALs where it was assumed that there is a large area with uniform contaminant concentration. 

The bottom line is this: It seems to me that different methodologies and inputs are called for in 
calculating baseline risk and RSALs. I think RAC needs to be very clear about the methodologies 
and inputs they are using for each. In addition, the panel needs to be clear about which analyses 
it wants RAC to perform. 

Specific page-by-page comments: 

1. I suggest some modified headings that reflect my general comment no. 1. 
'SENSITIVITY ANALYSIS' and 'UNCERTAINTY DISTRIBUTIONS should be secondary to a 
heading like 'SITE-RELATED PARAMETERS'. Similarly, 'SCENARIOS' should be renamed to 
something like 'SCENARIO-RELATED PARAMETERS' (this section should include a brief 
introductory statement that points how that scenrierelated paramters will be treated 
deterministically in the analysis). 

Contents. 

2. p.v , last par.. Suggested revision for second sentence which as it reads now appears to 
confuse uncertainly and variability. 
" The probability distribution functions describe the uncertainty in the parameter values that arises 
due to . . . . .I '  

3. p.v. Regarding the use of the term 'distribution coefficient'. At least at first -in the exec 
summary and intro- be more specific. Replace with 'soil-water equilibrium distribution 
coefficient'. In general in environmental fate and transport modeling, there are other types of 
distribution coefficients. 

a 
4. p.vii. par. 1. Start with "The term 'mass loading' is used in this analysis as ..." Here, too, there 
is no standard definition for 'mass loading' in environmental fate and transport modeling. To 
avoid confusion, just be clear about your definition for use in this analysis. 
- - - _  - 

5.. p. vii, last par:. Bullet the list of fwe less sensitive parameters to make it easier on the reader. - = _  -- - - _  - 

6. p. ix. before last par.. Make it clear that deterministic values will be used for scenario-related 
parameters in the assessment. 

e 

l 
7. p.l, par. 3. It is not clear at this point (and it should be) why RAC has developed a Monte 
Carlo interface for RESRAD when in the previous paragraph it says RESRAD has one already. 

8. p. 4 par. 3. It seems more appropriate to have performed the sensitivity analysis using the 
total possible range of values for all the parameters rather than to have varied the parameters by 
a factor of 10 in either direction. 

9. p. 9 1st par. under 'Remaining parameters', 1st bullet. Isn't Kd a saturated zone parameter? 
Perhaps this bullet item needs to be more specific or needs to specfiically exclude Kd. 

2 
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9. D. 11 Table 4. Most. but not all of the information from Table ES-1 is repeated here under 
'sekitive parameters'. Table 4 should be at least as complete as Table ES-1 or it should just 
refer to Table ES-1. 

10. p.18, 2nd par. under Table 6, last sentence. Be more specific about what you mean by the 
'midpoints of the Kd values from Table 5'. 

11. p. 20 par. 2. This paragraph starts with "To resolve this problem...". It is unclear how this 
resolves the problem. 

12.. p. 31 2nd par., last sentence. Makes no sense. Reread. Reword. 

13. p.31 4th par., last sentence. Redundant with 1st sentence. 

14. p. 33 Table 10. 'Soil Ingestion' in first column should be in units of g/d. Othem'se it looks like 
0.2 g/ 365d which is 0.0005 g/d. With this change, might have to clarify the wording under the 
open space scenario. 

15. p.33 Table 10. Why is there 'NA' entered for drinking water ingestion under the infant of 
rancher and child of rancher. If the adult rancher drinks the well water, why don't the infant and 
child? 

16. p.33 Table 10. Why is there 'NA' entered for the 'Fruits. vegetables and grain consumption' 
of the 'Infant of rancher'. p. 40 indicates that this value should be entered as 200. 

16. p.33 Table 10. Why is there 'NA' entered for the 'Leafy vegetables' of the 'Infant of rancher'. 
p. 40 indicates that this value should be entered as 26. 

17. p.37 1st par.. second to last sentence. Give the units on the 'geometric mean of 0.2'. 0 References 

US DOE, US EPA, CDPHE (1996) Action Levels for Radionuclides in Soils for the Rocky Flats 
Cleanup Agreement Final.(October 31 1996). 



Radionuclide Soil Action Level Oversight Panel 

memorandum 

Date: July 30, 1999 

To: Risk Assessment Corporation 

From: Carla Sanda - RSALOP Project Administrator 

RE: Panel Comments to Task 3 Draft Report: INPUTS &ASSUMPTIONS 

are comments from RSALOP panel members LeRoy Moore, Victor Holm, Joel 
Selbin, and Joe Goldfield to the draft Task 3 report entiitled TASK 3: lNPUTS & 
ASSUMPTIONS. If you should have any questions regarding this input, please feel free to 
contact the individual Panel Member. 

Enclosures: 

As Stated 
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From: LeRoy Moore <leroymoore@earthlink.net> 
To: candftrvl@msn.com <candfirvl@msn.com> 0 Date: Monday, July 19, 1999 12:46 PM 
Subject: Comments on TASK 3 Draft Report on Inputs and Assumptions 

.. __ -- - .. __ - -- 

My comments are given page by page. 

p. v, Ex. Sum: about three-fourths down in the opening paragraph a 
sentence begins: "As a result of public concern about the proposed soil 
actions levels. . . ." Delete "proposed" and change to read: "soil action 
levels adopted in Octorber 1996." 

p. 1: Change opening sentence of lntrod to read: "Soil action levels are 
calculated to identify the concentration of one or more radionuclides in 
the soil above which remedial action would be required to prevent people 
from receiving doses above an officially designated level." 

pp. 1-3: Why is RAC using RESRAD 5.82 rather than 5.61? My recollection 
is that at one meeting a couple of months ago RAC presented us with the 
disturbing info that 5.82's parameters had been so modified that feeding in 
the same data used by the agencies in setting the original RF RSALs 
resulted in much higher allowed concentrations of Pu, etc. The text on pp. 
2-3 (esp. Table 1 on p. 3) repeats this info. We go from a RSAL for Pu of 
1429 pCi/g to one of 8351, which, to put it mildly, is outrageous. I do 
not recall that the Panel asked RAC to proceed with 5.82. I do recall that 
there was a request for documentation from DOE of the instructions they 
gave to Argonne along with their request that RESRAD be updated. Have we 
received this documentation? Short of getting it and thus understanding 
why the outcome from calculations is so much higher on the revised RESRAD, 

=I think we should stay with the program used by the agencies initially. Is 
there any reason we cannotdo this? - = 

p. 2, second para. under "Difference between versions": Why use a value 
for annual mean for Denver area wind speed derived from a National Climatic 
Data Center report? Isn't there site-specific data for wind speed at RF? 
RAC may recall that wind is stronger at RF than in Denver, and that the 
prevailing wind blows in a different direction. The RF original siting 
resulted from a mistake about wind, namely, that it was based on readings 
done in Denver, not at RF itself. 

- _  - - _ _  -- - -  - - -  - -  = -  - . -  _ _  - -  - -  

I 

p. 8: Contrary to what is said in the first full paragraph, Litaor thought 
he found Pu in particle and colloidal form moving with groundwater in 
MaylJune 1995. He at least speculates, as I understand his work, that 
anoxic conditions of soil saturation may release some Pu into dissolved 
form. The second full para. on this page refers to this aspect of Litaots 
work, but I wonder if it's correct to suggest that subsurface storm flow I. could be important only for "localized soil contamination areas," since 
7/30/99 

-~ 
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seeps release material into stream channels that go to holding ponds or 
eventually exit the site. Also, it's not clear that channels have been 
adequately analyzed in terms of their ability to hold material flowing 
throught them; that is, do they leak? 

p. 30: My note above about wind may be answered from RAC's perspective on 
pp. 29-30. But I raise a further question regarding RAC's assumption that 
"high windes will not be explored further in the SAL project." Why? 
Evidently because wind blows contamination away and thus lessens 
possibility of future resuspension by this means. OK. This makes sense, 
though it's not very reassuring news. But a decision to set aside further 
analysis re. wind seems predicated on the assumption that the 903 Pad will 
not release more and that main sources of resuspension have been already 
depleted. What about remediation of 903 area? What about taking down of 
buildings and exposure of whole new areas of contaminated soil? What about 
any construction activities that may occur? There seems to be ample reason 
to keep airborne resuspensioon alive as a very likely pathway for future 
exposure of unwitting populations. Am I missing something here? 

@ 

p. 31: Re. scenarios, one peer reviewer in commenting on Task 2 raised a 
serious question re. "institutional controls." In a May 7, 1999, memo to 
RAC I raised the issue as follows: "One of the peer reviewers for the 
independent assessment of the Rocky Flats RSALs states that the RSALs as 
adopted misapply the concept of 'institutional controls' in relation to the 
15/85 mremlyear dose (see attached 'Review Comments on the March 1999 Draft 
Report . . . for Task 2: Computer Models," section 1 'Application of the 0 85 mredy criterion'). This suggests that the Rocky Flats RSALs violate 
CERCLA in the way the 'institutional controls' concept is employed. What 
corrections need to be made?" I raise this question anew because it was 
not previously answered and because it comes up again under "scenarios." 
One of the scenarios included in the officially adopted RSALs - the 
hypothetical future resident - assumes disappearance of institutional 

- controls, in possible violation of CERCLA, if the peer reviewer is correct 
in the comment submitted. if the reviewer is correct, then the 
hypothetical future resident scenario (as well as all other hypothetical 
future scenarios) needs to be recast in terms not of a possible dose of 85 
mrem/yr but of 15. How does RAC respond? 

- - - _  

pp. 34-36: This section does not make sense to me. Table 11 shows 
breathing rates ranging from 7.5 Umin to 712. Is this correct? The 
numbers given on p. 36 seem far less than those provided by Joe Goldfield 
January 31, 1999, paper. Joe's paper has the virtue of clarity and 
persuasivness. I defer to him in the hopes he will make a clear response 
to this section. 

pp. 37-40: Re. soil ingestion, I again defer to Joe Goldfield. 

m*mf**mcI**clrc***c**-*- 

LeRoy Moore, Ph.D. 
I 7/30/99 
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I 3034568858 P. 62 . JLll-19-1999 1 4 : Z  FROM RM PEHLC & JUSTICE CENTER TO 

i CarlaSanda,7/19/99 11:50 AM,Comments on TASK 3 Draft Report on Inputs and 1 ] 
I 
! TO : CarlaSanda 

From: leroymooro0earthlink.net (LoRoy Moore) 
Subject: Comments on TASK 3 Draft Report on 1nputs.and Assumptions 

My comments are given page by page. 0 
p.  v, Ex. Sum: about three-fourths down in the opening paragraph a sentence begins: 
'As a result of public concern about thQ proposed soil actions Lavelf. , . : Delete 
'proposed" and change to read: 'soil accion levels adopted in Octorber 1996.- 

p. 1: Change opening sentence of Introd to read: 'Soil action levejs are calculated 
to identify the concentration of one or more radionuclides in the soil above which 
remedial action would be required to prevent people from receiving doses above an 

I 

I 

officially designated level: . -  I 
pp. 1-3: 
one meeting a couple of months ago RAC presented us with the disturbing info that 
5 . 8 2 ' s  parameters had been so modified that feeding in the S ~ Q  datalused by the 
agencies in setting the original XF BALs resulted in much higher allowed 
concentrations of Pu, atc. The t e x t  OA pp. 2-3 (esp. Table 1 on p. 3) repeats this 
info. 
i s  outrageous. 
recall that there was a reguest for documentation from DOE of the instructions they 
gave to Argonne along with their request that RESRAD be updated. 
this documentation? 
calculations is so much higher on the revised RESRAD, I think we s h o h d  stay with the 
program uced by the agencies 

p. 2, second pura. under 'Di e between versions': Why use a v lue for annual 
mean for Denver area wind speed derived from a National Climatic Data C e n t e r  report? 
Isn't there site-specific data for wind speed ac RF? 
stronger at RF than i n  Denver, and that the prevailing wind blows inja different 
direction. The RF original siting resulted from a mistake about wind, namely, that it 
bas basecl on readings done in 

p. 8: Contrary to what is sa 
PU in particle and colloidal form movizq with groundwater in May/Jun$ 1995- 
least speculates, as I understand his work. that anoxic conditions of soil saturation 
say release some Pu in dissolved form. The second full para. on this page refers to 
this aspect of Litaor' 
storm flow could be important only for 'localized soil contaminarion [areas, 'I since 
seeps release material into stream channels that go to holding pondsior eventually 
ex i t  the e i t e .  
terms of their ability eo hold material Flowing throught them; that i s ,  do they leak? 

p. 30:  My note above about wind may be aswered from RAC'3 perspectqve on pp. 2 9 - 3 0 .  
But I raise a further question regarding RAC's assumption that 'highlwindee will not 
be explored further in the SAL project.' kXy? 
contamination away and thus lessens possibility of future resuspensign by this means. 
OK. This makes sense, though it's not very reassuring news. But a decision to set 
aside further analysis re. wind seams predicated on the assumption that the 903 Pad 
will not release more and that main sources of resuspevion have been alreaey 
depleted. What about remediation of 003 area? khat about taking d o h  of buildings 
and exposure of whole new area9 of contaminated soil? 
activities that may occur? There seams to be ample reason to kaop airborne 
resuspensloon alive as a very likely pathway for futuze exposure of unwitting 
populations. 

Why is RAC using R E S W  5.82 rather than 5.617 My recollettion is that at 

We go from a RSAL for Pu of 1429 gCi/g to one of 8351, which, it0 put it mildly, 
I do not  recall that the Panel asked RAC to proceed 3ith 5.82. I do 

Have we- received 
Short of getting it and thus understanding why dhe outcome from 

lly. Is there any reason we cannot  do this? 

i7AC may recall that wind i s  

'Qr, not zt RF itself. 

e 
i the first full paragraph, Litaor !bought he found 

He at 
I 

o r k ,  but I wonder if ic's correct- to suggesd that-subsurface__ - 

Also ,  it's not clear that channels ha-;e been adequatily analyzed in 

. -  

Evidently because wind blows 

What about any construction 

I 
Am I missing something here? 

I--".-..--".---..."-------..-------" ......."-...."...."--...-...- e! I-..,..",," Printed ".--- for - lero~moore@earthlink.net --.......-....'.....-----. (LeRg I -. Moore) I....--.--... ---- 
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f CarlaSanda,7/19/99 11:s AM,Comments on TASK 3 Draf't Report 04 Inputs and 2 1 
p. 311 
question re. .institutional controls.' 
issue as follows: 
Rocky F l a t s  RSALs states that the RSALs as adopted misapply the concept of 
'institutional controls' in relation to tho 15/85 mran/year dose ( s e i  accached 'Review 
Comments on the  March 1999 Draft Report . . .  for Task 2: Computer H$dels,' section 1, 
'Application of the 85 mrem/y criterion'). This suggests that the Ro+y Flats RSALs 
violate CERCL4 in the way the 'institutional controls' concept is employed. What 
corrections need to be made?' 
greviouely answered and because' it comes up again under 'scenarios. ' ! One of the 
scenarios inc luded in the officially adopted RSALs -- the hypothecicdl future resident -- assumes disappearance of institutional controls, in possible violdtion of CEXCLA, 

I 

Re. scenarios, O n e  peer reviewer in commenting on Task 2 raiied a serious 
In a May 7 ,  1999; memo to RAY I raised the 

'One of the peer reviewers for the independent assessment of the 

I raise this question anew because i c  lwas not 

if the peer reviewer is correct i n  the comment submitted. If the re 
then the hypothetical future resident scenario (as well as a l l  other 
future scenarios) needs to be recast in terms not of a possible dose 
of 1s. How does RAC respond? .. : 1.1 
pp. 34-36: Table 11 shows 
ranging from 7.5 L/min to 712. Is this correct? The numbers given 
less than those provided by Joe Goldfield January 31, 1999, paper. 
the virtue of c lar i ty  and persuasivness. . . . .  I defer to him in the hope 
clear response to t h i s  section. :;: 
pp. 37-40: 

:.. ' 
. . .! . .  . .  

This section does not  make sense to me. 

. .  

. .  . . ?  . . .  ., . _ .  ? .  . 
, . " .  . .  

Re. soil Itngestioh, I-again defer to Joe Goldfield. 
i . :  ! . , . . 0 . . .  . I .  

. . .  . .  
. . . .  * *  . . .  

. . . .  !... 
I . e  1 :. 7 .'.: : 

. .  . :: . 
. .  . . . .  
. . .  ...... . ,.... 

. . , _  

, 

iewer is correct, 
hypothetical 
Df 85 mrem/yr but 

eoathing rates 
Dn p .  3 6  seem far 
> e ' s  paper has 
he will make a 

-.__._-. "-I.---..........-..---...---".- 
2 1  

:-.-".-.-.-...----- ..................--. "__I__ e ! f-...,.#..",,-. Printed for leroxmoore@earthlink.net -".".......--"..._."--- (LeR= - Moore) --".---."*"-e-- 



JLR-19-1999 14:24 FROM RM PEACE 8 JUSTICE CENTER TO 3034560858 P.04 

To: RGC 
~ 0 From: LeRoy Moore 

Date; May 7; 1999 
Re: 
Computer Models 

A question that emerges from comments of a peer revieweri on Task 2, 

One of the peer reviewers for the independent assessment of the .Rocky 
Flats RSALs states that the RSALs as adopted xnisapply the concept of 
"institutional controls" in relation to the 15/85 mredyear dose (see 
attached "Review Comments on the March 1999 Draft Report . . 1 for Task 2: 
Computer Models," section 1, "Application of the 85 mredy  citerion"). 
This suggests that the Rocky Flats RSALs violate CERCLA in the1 way the 
"institutional controls" concept is employed. What corrections need tq be 
made? 

cc: Rocky Flats RSAL 

;.. ., 
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Review Comments on the  arch 1999 d a f t  ~ e p o r t  
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Task 2: Computer Mod& 
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From: LeRoy Moore <leroymoore@earthlink.net> 
candftrvl@msn.com <candfirvl@msn.com> eTo: Date: Monday, July 19, 1999 1:49 PM 

Subject: Task 3 Supplement: Inputs and Assumptions 
- __ _ _  __ __ ~ __ ____ __ __ 

A note to RAC: 

Where do "Relative Biological Effect" numbers for Pu appear in the RSAL 
calculations? Are they among the inputs and assumptions about which the 
assumption is made that they do not modify the outcome? If so, I will make 
a comment on them. If not, when will they be considered? This is an issue 
about which I pressed hard but to no effect with the government agencies 
when they adopted the original RSALs. 

LeRoy Moore, Ph.D. 
Rocky Mountain Peace and Justice Center 
P. 0. Box 1 156, Boulder, Colorado 80306-1 156 USA 
Phone 303-444-6981; FAX 303-444-6523 
E-mail address: lerovmoore@earthlink.net 

7130199 
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From: VHOLM@aol.com <VHOLM@aol.com> 
To: canftrvl@msn.com <canftrvl@msn.com> 
Date: 
Subject: Task 3 Comments 

e Thursday, July 29, 1999 11:14 AM 

To: RAC 
From: Victor Holm 
Subj: Task 3 Draft Report 
Date: July 28, 1999 
CC: RSALOP 

I was impressed with your Task 3 report. First it was well organized and 
very readable. Your early decision to concentrate on a few parameters that 
are most sensitive has served to focus attention and prevent endless debate 
over matters that have little or no practical value. I was especially 
impressed by the way you integrated the many previous studies at Rocky Flats 
into the work, especially the sections on Area of the Contaminated Zone on 
pages 19-27 and the discussion of the Distribution Coefficient. Sometime 
important data affecting a parameter are discussed in a different section, 
but short of repeating the data in both sections, I don't see a solution. 
The discussion of scenarios seems to fit better here than in Task 2 and the 
discussion is much more complete than in the draft. 

I ,  along with Bob Kanick were instrumental in selecting a quantitative risk 
assessment for this study. The reason for this was the expressed concern by 
several members of the panel that safety factors be incorporated in the final 
result. We understood that if safety factors were incorporated individually 
in each parameter there would be no way to evaluate what the final safety 
factor might be. Secondly many of the parameters did not lend themselves 

. realistic estimate of the distribution of the probability of doses. The 
panel, with help from the contractor, could then set a safety factor by 
selecting a given probability, say 90%. As you are aware, I was 
uncomfortable with some of the behavioral parameters RAC selected. It was 
explained that the applicable guidance suggested using the 95% value for the 
behavioral parameters. While NUREG 1549 does recommend this approach for 
deterministic evaluations it specifically recommends actual distributions be 
used for probabilistic studies. At the time we discussed scenarios, I was 
assured that for the environmental parameters, the best scientific estimate 
would be used without additional safety factors. I was dismayed to see that 
for some of these parameters you made statements like "We feel that the use 
of this conservative value is reasonable, and will not be changed" or While 
this is a conservative assumption, RAC will not change this value for our 
independent calculation because of the recognized importance of the 
inhalation pathway". In a quantitative risk assessment adding safety factors 
like these only serves to bias the result. To place safety factors on only 

e 

- - _ _  - _  _ _  - _  - -  easily to quantified safety factors. Instead what we hoped for was a - _  

7/30/99 
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the most important variables simply says if we are going to bias the result 
lets really bias it. If safety factors are to placed on the environmental 
parameters the resulting distribution of the doses will be biased, worse it 
will not be possible to quantify this bias. I would have difficulty in 
supporting any value other than the median from such a biased distribution of 
doses. What is really unfortunate is that for one of the variables that had 
the safety factor added, cover depth, the site data clearly shows that the 
correct value is zero therefore no safety factor is required. In the other 
cases there is ample scientific evidence for a site specific value therefore 
a safety factor is not required. The statements are therefore gratuitous but 
nevertheless do great harm to the study. They will tend to confuse the 
scientific reader and will provide powerful arguments with which to discredit 
the study. I ask that they be deleted. 

There are three specific parameters that I would like for you to review and 
comment on. 

Indoor Dust Filtration 

There is nearly a full page discussion on the External Gamma Shielding 
Factor, a parameter RAC admits has little effect on the RSAL, but only a 
short paragraph on the Internal Dust Shielding factor which RAC considers 
important. More disturbing is the RAC's justification for using the highest 
value: "While this is a conservative assumption, RAC will not change this 
value ._. because of the recognized importance of the inhalation pathway". 
Are we to assume that the value chosen depends on it's importance to the 
calculation. How is this any better than a screening analysis. There would 
perhaps be some justification for the value used if a scientific value was 
not available. A casual examination of the literature revealed several 
studies that could be considered. 

The RESRAD default is 0.4 following Alzona et. at. (1979). Harkonson and 

Wallace (1976) as supporting a value of 0.10. NUREG CR-5512 cites a IAEA 
publication as finding a substantial reduction in indoor dust levels vs 
outdoor levels. Schmel (1980) was also cited; he studied dust levels during 
various indoor activities including vigorous sweeping. A NRC draft report 
(1 998) compares the approach in RESRAD to DandD. RESRAD simply scales the 
outdoor dust level while in DandD indoor dust levels are independent of the 
outdoor levels. This is following studies that show that most of the indoor 
dust levels are derived from indoor sources. The default indoor dust mass 
loading attributed to outdoor sources in DandD is 2.82~10-6 which in most 
cases is much less than the outdoor level. Lastly common sense would suppose 
that indoor dust levels are less than outdoor levels especially during the 
winter when the house is closed to outside ventilation. 

-Kirchner (1 996) in their critique of the RFCA RSAL values cited Romney and - -  - -  

After reviewing these studies I suggest that a value of 1.0 is not supported 
by the studies even at the screening level. I would suggest a normal 
distribution centered on 0.4 with a standard deviation of -15 truncated by e 0.0 and I .O. 

I 7/30/99 ' 2274 I 
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Area of Contaminated Zone 

I had difficulty following your discussion of why the area of the 
contaminated zone is uncertain. You are correct that given the present 
contamination it is difficult to assign an area that is both homogeneous and 
includes the entire contaminated area. Your approach to the problem is novel 
and I believe it reveals many interesting insights into the origin and fate 
of the contamination coming from the 903 pad. As an estimate of the area of 
contamination I am less impressed. RESRAD assumes that the receptor is 
located at the downwind edge of the contamination. Given this assumption if 
the area of contamination includes large areas below the RSAL the dose to the 
receptor would be diluted and could result in estimating a lower than actual 
dose. If instead you think in terms of the maximum exposure to the receptor 
after the cleanup levels are met the problem is much easier. The cleanup 
should result in a large homogeneous area at a level below the RSAL. A 
problem with this approach is it is recursive, how do you find the area to be 
remediated before you determine the RSAL. As with many recursive problems 
this one converges. At least at Rocky Flats the area of contamination drops 
off rapidly with increasing radionuclide level. As a first assumption we 
could use the area for the RFCA Tier II residential Pu RSAL's which is 115 
pCi/g. The area would then be about 120,000 m2 . I would use this value as 
the mean of a normal distribution with STD of 25,000. 

Distribution Coefficients 

0 The groundwater pathway in RESRAD presents a dilemma to the modeler. If the 
pathway is to show any dose within the 1000 year modeling time the 
radionuclides must be mobile. If they are mobile then RESRAD shows they are 
rapidly leached from the soil resulting a decreased inhalation dose. In 
reality both may be contributors to the dose but the single parameter in 
RESRAD does not permit modeling this possibility. RAC has chosen a low value 
of Kd for Pu and Am based on the work of Dames and Moore-(l98 
evaluate the groundwater pathway. The downside of this approach is it 
postulates a rapid decrease in inhalation dose. The distribution coefficient 
is normally thought of as a measure of the chemical leaching and movement of 
the soluble form of a radionuclide. More generally it can be thought of as a 
measure of mobility by any process including chemical, physical or biologic 
processes. The recent work of the Actinide Studies Group summarized in the 
present report on pages 7 and 8, indicates that chemical mobility probably is 
not important. RAC's excellent summary on pages 20 thru 25 of the present 
report presents a good basis for assuming that mobility in the top 30 cm of 
soil is controlled by a combination of biological and physical factors. 
Below 30 cm these processes seems to slow down. Litaor's new paper contains 
data to support that nearly all of the Pu transport at Rocky Flats occurs 
through flow of discrete particles or possibly colloids along localized 
shallow subsurface flow. This flow only occurs when the top several meters 
of soil have become saturated. He estimates that these conditions occurs 
about once every fifteen years. 
Under these conditions the movement is lateral and follows topography. The 

- -  

-~ - -  ~- - - -  - 
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RESRAD groundwater model is completely useless to handle these conditions. 
Based of the best data available the Actinide Studies Group has made a 
preliminary estimate that the Kd is between 10,000 and 100,000 with 20,000 
being the most likely value. I would recommend that RAC examine the 
groundwater pathway separately from the base case. For the base case a 
lognormal distribution with a geometric mean of 20,000 could be used for Pu. 
I don't have a suggestion for Am but it is probably over 10,000 cm3/g. 

Lateral movement of actinides may be important in fact it may determine the 
cleanup levels. I am not suggesting eliminating the pathway on the contrary 
it is too important to use a false and simplistic model like RESRAD. Your 
preliminary work shows groundwater contamination becoming a problem in 
several hundred years; I believe it is a problem today. I suggest using a 
qualitative model like Litaor's to give some early warning of what to expect. 

References: 
Alzona J. et. al. 1979, "Indoor-Outdoor Relationships for Airborne 
Particulate Matter of Outdoor Origin", Atmospheric Environment 13:55-60. 

Dames and Moore 1984. De Minimus Water Impacts Analysis Methodology. NRC study 

Harkonson T. E. and Kirchner T. 9. (1996) Oral report to the RFCAB Spt 9, 1996 

IAEA, 1970, Monitoring Radioactive Contamination on Surfaces. Technical 
report Number 120 

Litaor I., Barth G., Litus G. 1999, The Hydro-geochemistry of Actinides in 
the Soil of Rocky Flats, Colorado, manuscript. 

NRC Draft Report 1998, Comparison of the Models and Assumptions used in the 
- -  DandD 1 .O, RESRAD 5.61 and RESRAD-Build Computer Codes with Respect to the 

- ~ - _  - -  ~ .~ 
- -. - 

Resident Farmer and the Industrial Occupant Scenarios provided in 
- NUREGICR-5512. 

Romney and Wallace (1976) I don't have the reference. 

Schmel G. A. 1980, Particle Resuspension: A Review, Environ. Int. 4:107-I 27 
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From: joel selbin <selbinj@yahoo.com> 
To: Sanda ~candftrvl@email.msn.com~ 
Date: 
Subject: Re: UPCOMING ACTION ITEMS 

Wednesday, July 28, 1999 1052 AM 

Dear Carla, Am rushing, as usual, this time to get out of town, but 
did want to comment briefly on the Task 3 draft report. 

I want to see a really detailed explanation of why RESRAD 5.82 yields 
considerably higher SALs (page 3 and Appendix A) than RESRAD 5.61. The 
statement on page 2 that the former version of the code used a 
"conservative treatment" of the very important matter of resuspension 
is very disconcerting. What other factors are going to have a 
comparable effect, and in which direction? What happens to SALs at 
other world sites using the new code? 

Wish I had time for more. Gotta run. Joel 

--- Sanda <candftrvl@email.msn.com> wrote: 
> Dear Panel Members - Just a quick reminder of some 
> upcoming action items and 
> associated due dates: 

> ACTIVITY 
> DUE DATE 

> Comments to Task 2: Computer Models - GENERAL 
> SUMMARY = - - - 

>COB 7/23/99 
> (Distributed at last week's meeting) 

> Comments to Draft Report Task 3: Inputs & 
> Assumptions 
> COB 7/30/99 
> (Distributed at last week's meeting) 

> Comments to RAC responses to Peer Review Team & 
> Panel 
> 
> Sampling 
> COB 7/30/99 
> (Distributed at an earlier meeting) 

> 
> 

> 

= -  = - - - - _ _  - - _  - -  - - - .  - 

- - 

> 

> 

Feedback to Task 6 Draft Report: Soil 

I 7/30/99 
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> of the factors involved in deciding the clean up 
> of a hot spot 
> Discuss at August Meeting 

> Please provide feedback on above items to Carla 
> Sanda via email at: 
> candftrvl@?msn.com or fax to my attention at: 

> (Distributedldiscussed at last week's meeting) 
> 

> 303-456-0858 
> 
> 
> 
> Thanks, Carla Sanda (303-277-0753) 
> 
> 
> 
> 
> 
> 
> 
> 
> 

Do You Yahoo!? 
Free instant messaging and more at http://messenaer.vahoo.com 
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From: JoeGl918@aol.com cJoeG1918@aol.com~ 9 To: candftrvl@msn.com ccandftrvl@msn.com> 
cc: leroymoore@earthlink.net cleroymoore@earthlink.net> 
Date: 
Subject: Corrected Copy Task 3 Comments 

Wednesday, July 28, 1999 3:27 PM 

I 
COMMENTS BY JOE GOLDFIELD ON THE TASK 3 REPORT 

~ Joe Goldfield 
~ July 27, 1999 

Portions of the task three report are very troubling. One cited soil action 
level, resulting from the application of RESRAD to Rocky Flats open space, is 
53,120 pCi/g (picocuries of plutonium per gram of soil) well over1,000,000 
times as high as the average plutonium background level (0.04 pCi/g). 

See page three comparing the RESRAD version 5.61 to RESRAD version 5.82. The 
last column shows an action level of 53,120 pCi/g of soil for the open space 
and 8351 pCi for a resident with a dose level of 85 mredyr. 

1. The definition of TRU (transuranic waste) that must be sent to WlPP 
includes materials that contain greater than 100 nCi of plutonium per gram of 
waste. The cleanup standard for the open space would be over 53 nCi of 
plutonium per gram of soil (halfway up to the TRU waste designation). 
Furthermore in accordance with the report on Sampling Protocols, hot spots 
that may be ten times the cleanup standard (530 nCi Pu/g) would not be 
cleaned up. Thus areas could contain over five times the lower limit of TRU 
waste. In accordance with this thinking why would we send anything to WIPP- 
and bury it 2,000 feet underground? If we played our cards right we could 
spread it around the open space. 

- -  - -  - - -  ~ - -  

Bear in mind that 530 nCi/g is equal to 8413 ng (nanograms of plutonium) (the 
concentration given in nCi/g must be multiplied by 15.9 to convert to ng of 
Pu/g) or 8.4 ug (micrograms of plutonium) per gram of soil while the 
allowable lifetime body burden of a nuclear plant worker is only lug. The 
ingestion or inhalation of a little over a tenth of the soil concentration 
would exceed the allowable lifetime body burden of a nuclear plant worker. 

2. On page 39 RAC cites the ingestion of soil at the 95 percentile level as 
0.75 g per day. With a level of 8.4 ug of plutonium per gram of soil in the 
hot spots of the open area--the rate of ingestion would be 6.3 ug/day or 6.3 
times the allowable lifetime body burden of a nuclear plant worker. If we 

lace a safety factor of ten or twenty for civilians and children, every day e of soil ingestion of hot spots results in ingestion of 60 to 100 times the 
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allowable lifetime plutonum body burden. 

3. Examine the soil action level allowable for residents of the remediated 
portions of Rocky Flats where the soil action level is 8351 pCi/g which is 
equal to 8.35 nCi/g (nanocuries per gram of soil). Converting to nanograms 
requires multiplication by the factor of 15.9 giving 133 ng of Pu per gram of 
soil. 

0 
RAC states that the data extropolating from soil concentrations to inhalation 
quantities is meager. My information is also meager. Permit me to use my 
methods of estimating. 

I have seen data that shows that the plutonium in soil is concentrated in the 
small particle size fraction. Air blowing over the soil would tend to most 
easily entrain the smaller particle size fraction of the soil. It is 
reasonable to guess that air borne soil has 3 to 5 times the soil 
concentration or 400 to 670 ng of plutonium per gram of soil. 

If a person breathes 10,000 cu. meters of air per year and the particulate 
concentration is 90 ug per cubic meter (instead of the 26 discussed in the 
report), the yearly particulate intake will be 900,000 ug or 0.9 g of soil. 
That soil would contain 360 to 600 ng of plutonium 9 (30 to 50 ng per month). 
I have mentioned previously that the allowable lifetime body burden of a 
nuclear plant worker is 1 ug or 1000 ng (nanograms). Assume a reduction of 
tenfold for the general population--that allowable body burden would fall to 
100 ng. It would take two to three months of residency to exceed the 0 allowable body burden. 

This result assumes the average concentration of 8351 pCu/g rather than the 
probable effect of pockets of contamination that far exceed the average. 

4. The area of the contaminated zone is estimated as 40,000m2. That is 200 
meters by 200 meters. That is only 660 feetsquare. That area is tiny 

area probably does not include the industrial area which may have ten times 

the industrial area. 

5. I suggest that we have a knowledgeable expert on Rocky Flats meteorology 
review the meteorological data presented. Gale Biggs in previous reviews took 
exception to much of the data available at Rocky Flats. 

- .~ ._ compared to the total plant area which amountsto thousands-of acres. The- 

the plutonium contamination of the 903 pad. For some reason the discussions 
of plutonium contamination are restricted to the 903 pad and do not include 

= ~ - ~ 

I 
I 

~ 

6. I have taken exception in the past to the use of 26ug per cubic meter as 
the particulate concentration in air at Rocky Flats. I understand that that 
particubje concentration is based on measurements taken by means of high 
volumg PMlO samplers located at Rocky Flats. My reservations arebased on the 

a. PMIO gpplers  remove 50% of the airborne pq=jjg@p ,cpy)wptra@n. I .  Some 
0 

I . . .  . , ,  813199 . 
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significant percentage of the material removed is smaller than 10 microns and 
is therefore in the respirable range. 

0 b. PMlO samplers must be carefully handled to get acceptable data. They must 
be calibrated so that the exhausted air volume is known accurately. Account 
must be taken of the pressure buildup on filters and the resultant reduction 
in flow. 

c. The location of the samplers, I surmise, are on the periphery of the 
property where the site resembles wilderness areas instead of heavily 
populated and developed areas that may result in the future at Rocky Flats. 
Our analyses mustailow for the foreseeable changes that will occur at Rocky 
Flats over the next 1,000 years 

d. Does the RESRAD program correct the particulate concentration entered into 
the calculations to reduce the total particulate to account for fractions 
that may be larger than the respirable sizes? If so, using PMI 0 results may 
introduce a doubie particulate reduction to account for non-respirable size 
particles. 

e. For all &.reasons stated and the fact that a consultant reporting to the 
RFCAB recommended anairborne soil particulate concentration of 9Oug, I 
strongly recommend that* estimated particulate concentration be raised to 
SaUg per cubic meter. 

- .  . 

7. I bave not had the time td investigate the subject of breathing rates 
I still _ .  believe are not-hdng estimated conservatively. 

. .  . :. . 
.. . . .  . .  

. .  . .  . .  

.. 
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Radionuclide Soil Action Level Oversight Panel e 
Date: September7.1999 

To: 

From: 

SALOP Members & Interested Persons 

Carla Sanda, Administrative Support Services Contractor - 303-277-0753 

RE: SEPTEMBER 8 PUBUC MEETING AND SEPTEMBER 9 RSALOP MEETING 

. Attached are agendas for upcoming meetings scheduled this week by the Radionudide Soil Action Levd 
Oversight Panel. 

The second public meeting is being held Wednesday, September 8,1999 from 7:OO - 9:OO p.m. in the Council 
Chambers at the C i  of Broomfield Building - One Descombes Drive, Broomfield, CO. We hope to see you 
there. 

IMPORTANT CHANGE Due to a very full agenda, the time for the regular Panel meeting scheduled for 
Thursday, September 9,1999 has been extended to run from 4:OO ~ . m .  fo 8:OO p.m. Please feel free to bring 
a brown bag lunch. tight refreshments will also be served at the meeting. RAC representatives will be 
available from 2:30 - 3:30 for the scheduled technical discussion. We will discuss the potential for addib'onal 
time being added to Mure meetings on September 9. 

Please feel free to contact me for additional details. 



8- Radionuclide Soil Action Level Oversight Panel 

Public Meeting -September 8, 1999 - 7:OO - 9:OO P. M. 
Broomfield City Building - City Council Chambers 

7:OO - 7:lO Welcome Councilman Hank Stovall, CbChair 

7:lO - 7115 Agenda Review Laura Till, Facilitator 

7~15 - 7 3  Project Introdudion/Bixkground Mary Harlow, CoChair 

7:30 - 7% Project Challenges 
- Scenario Development 

- Timeframe 
- HotSwtS 

7145 - 8145 Project Overview/Update 

Hank Stovall, &-Chair 

Dr. John Till, President 
Risk Assessment Chiporation (RAC) 

8:45 - 9:OO Public CornmentslQuestions Facilitator 

WrapUpTThank you Co-Chairs 

September9 RSALOP Monthly Meeting 4-8 P.M. Broomfield C i  Building' 
October 14 RSALOP Monthly Meeting 4-8 P.M. Broomfield C i  Building' 
November 1 1 4-8 P.M. Broomfield City Building' 
December 9 RSALOP Monthly Meeting 4-8 P.M. Broomfield C i  Building' 
January 13,2000 RSALOP Monthly Meeting 4-8 P.M. Broomfield C i  Building' 

RSALOP Monthly Meeting 

IMPORTANT NOTE: TECHNICAL DISCUSSIONS ARE SCHEDULED FROM 2~30 - 3~30 IN THE BAL SWAN 
CONFERENCE ROOM - ADJACENT TO ZANG'S SPUR - PRIOR TO ALL MEETINGS 

'Broomfield C i  Building. One Descombes Dr. - Zang's SpurBal Swan Conference Room (lower level) e CHECK OUT THE RSALOP WEB SITE: www.rfcab.orq/SALOP.html 



Radionuclide Soil Action Level Oversight Panel 

A G E N D A  

RSALOP Meeting -September 9,1999 
Broomfield City Building - Zang's Spur Conference Room 

4:OO - 8:OO P.M. 

4:OO - 4~15 OPENING 
0 Introductions 
0 Minutes corrediondapproval 
0 Sign-In 
e Agenda Review 
0 Group Agreements 

0 RESRAD Documents 
0 Public Meeting Recap 
0 Responses to DOE Questions 
0 Handouts: Letters to Roberson, 

4:15 - 4:30 CO-CHAIRS UPDATES 

Hanford Audit Report, Bier VI1 Info, LeRoy Moore 
Letter to EPA 

Mary Harlow 

Facilitator 
Facilitator 

Mary Harlow 
Hank Stovall 
HanuMary 
Mary Harlow 

4:30 - 4~40 RFCA REGULATOR REPORT Tim Rehder, EPA 

4~45 - 5:OO PANEL REVIEW: Dean Heil 
RAC'S DISPOSITION OF TASK 3 COMMENTS 

500- 5: 15 

5: 15 - 320 

520 - 5~30 

530 - 7~45 

- -  _ _  _. ~ ~ 

7~45 - 7150 

750 - 6155 

7~55 - 8100 

HOT SPOT DEFINITION 

PUBLIC COMMENT 

BREAK 

UPDATE 
Task 5 Report 

PUBLIC COMMENT 

ANNOUNCEMENTS 

FUTURE AGENDA ITEMS/ 
ACTION ITEMS 

- - -  - - - ~- - 
~ 

Facilitator 

UPCOMING PANEL MEETINGS 

Odober 7, November 11. December 9,1999 and January 13,2000 
4-8 P.M. Broomfield City Wg., One Descombes Dr. - ZaMs Spur/Bal Swan conference Rooms (lover level) 

Technical Discussion Prior to Each Meeting 230 - 330 at Same Location 

CHECK OUT THE RSALOP WEB SITE: www.rfcab.ordSALOP.html 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
September 9, 1999 - 4:OO p.m. - 8:OO p.m. 

Broomfield City Building - Zang's Spur/Bal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be quoted or distributed until receiving final 
approval by the Radionuclide Soil Action Level Oversight Panel at its October 14,1999 meeting. 

Mary Harlow, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel 
(RSALOP or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Russell McCallister, DOE-RFFO 
Victor Holm, RFCAB 
Laura Brooks, Kaiser-Hill 
LeRoy Moore, RMPJC 
Todd Margulies, TM Consulting 
Bruce Dahm, City of Broomfield 
Dean Heil, CSU 
Carl Spreng, CDPHE 
Katy Human, Daily Camera 

Mary Harlow, City of Westminster 
Laura Till, Facilitator 
Carla Sanda, AIMS1 
Rick Roberts, RMRS 
John Till, RAC 
Diane Niedzwiecki, CDPHE 
Kathy Schnoor, City of Broomfield 
Dave Shelton, Kaiser-Hill 
Ken Korkia, RFCAB 
Bernie Morson, Rocky Mtn News 

Niels Schonbeck, MSCD 
Brady Wilson, RFCAB Staff 
Ken Starr, Citizen 
Joe Goldfield, CCANW 
John Corsi, Kaiser-Hill 
Tim Rehder, EPA 
Joel Selbin, UC-Boulder 
Kathleen Meyer, RAC 
Erin Rogers, RFCAB 

MINUTES REVIEW/APPROVAL 

Minutes of the August 12, 1999 Panel meeting were reviewed and approved as printed. 

AGENDA REVIEW 0 Laura Till reviewed the Agenda as well as the Group Agreements. The agenda was approved as printed, with the . -  - . .  
meeting scheduled to run-from 4:OO - 8:OO p.m. 

CO-CHAIRS UPDATES 

RESRAD Reports 
In response to a letter written to him from the Panel Co-Chairs that requested information regarding development 

- = of the RESRAD program, Dr. Alexander WiHiams, DOE-Headquarters responded with a list of available 
documents. After reviewing the recommended list, the Co-Chairs requested copies of the following documents: = 

RESRAD Benchmarking Against Six Radiation Exposure Pathway Models 
Evaluation of the Area Factor Used in the RESRAD Code for the Estimation of Airborne Contaminant Concentrations of 
Finite Area Sources 
External Exposure Model Used in the RESRAD Code for Various Geometries of Contaminated Soil 
A Compilation of Radionuclide Transfer Factors for the Plant, Meat, Milk, and Aquatic Food Pathways and the Suggested 
Default Values for the RESRAD Code 

These reports have been received and are available for review by interested panel members. Mr. Stovall passed 
the documents around the table along with a sign-up sheet for those wishing to receive copies. 

Public Meetina Recae 
Mary Harlow reported that the public meeting conducted Wednesday, September 8, was a very successful effort. 
Everything was very well organized. Several members of the public attended and expressed great interest in the 
project. Evaluation forms completed by meeting attendees reflected that the meeting was very well organized, 
included easy-to-understand information, and presenters were very well organized. Hank Stovall echoed Ms. 
Harlow's comments regarding the meeting and went on to say that there were some excellent questions and input 
from meeting attendees, particularly from two members of the public. Two former site employees also attended Q inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 1 
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and expressed interest in the progress of the study. In response to a letter of invitation from Panel Co-Chairs, 
Jessie Roberson called Mary Harlow to express her appreciation along with her regrets that she was unable to 
attend the public meeting. 

Responses to Questions from DOE-RFFO 
Panel Co-Chairs transmitted responses from RAC to questions posed in a letter from DOE-RFFO dated July 2, 
1999. Copies of that letter and attachment were on the information table. The Panel is no up-to-date with all 
queries from DOE-RFFO. 

e 
Handout Materials 
Copies of the invitation to the public meeting to Jessie Roberson, the Hanford audit report discussed at the 
August meeting, information from LeRoy Moore regarding the Bier VI1 report and relevant letter to the EPA were 
available on the information table. 

Enerslv Communities Alliance Conference 
Panel Co-Chairs will be attending this Conference next week to be held in Washington State. They will brief 
conference attendees on this project and its progress to date. 

RFCA REGULATOR UPDATE - Discussion Lead: Tim Rehder, US EPA 
The groups agreed on a parameter list for the computer runs that will be conducted using RESRAD, GENll and 
MEPAS, which will be discussed at the next meeting. There was also some discussion regarding use of Jefferson 
County open space and the realization that it is important to obtain additional air monitoringlmass loading data. 
Discussions also focused on a comparison chart (i.e., compare & contrast chart) that the group has been working 
on to identify differences and similarities between the NRC regulations and Superfund requirements. 

Steve Gunderson added that the group plans to complete its effort by the end of September. One final meeting is 
tentatively scheduled, after which the effort will be indefinitely tabled. The purpose of the group's efforts was not 
to come up with a soil action level, but rather to understand the differences between the various models as well as 
CERCIA and NRC regulations. As a result, it's anticipated that this effort will be discontinued after the 
September meeting. 

Joe Goldfield cautioned the Group that it is important to look ahead to the future in their calculations, since the 
area is likely to be quite different than it is today. 

PANEL REVIEW: RAC's DISPOSITION OF TASK COMMENTS - Dean Heil, RSALOP 

0 
Three Panel members (LeRoy Moore, Victor Holm, and Dea'n Heil) reviewed the most recent responses from 
RAC to the Peer Review Team and Panel Input on the Task 3 Report. Dean focused his remarks on comments 
from RAC to Peer Review Members. Printed copies of the feedback from the three panel members were available 

- 

ap- 

Dean pointed out several things in particular: In both the Task 3 report as well as in the two previous reports, it 
- seemed that nearly any comment RAC makes regarding groundwater receives a reaction. This is clearly an issue 
that people feel very strongly about. In the most recent document, two members of the peer review team stated 
that they believed that RAC was not being conservative enough about the groundwater issue. As an example, 
there was a comment on page 8 in the report reading that since plutonium is insoluble it "may not" get into 
groundwater. Some of the reviewers felt that RAC should conclude that plutonium "will not" get into groundwater. 
Obviously, they are not taking into account the potential for colloidal transport. After reading Task 3, Dean 
concluded that RAC has been very unbiased and open-minded in presenting the whole picture regarding the 
potential for groundwater contamination. Another point from a reviewer expressed concern that there may have 
been a misapplication of the 85 mR standard. LeRoy Moore is further pursuing that issue regarding proper 
application of the standard. Dean added that two reviewers were concerned that the method used by RAC in 
conducting the sensitivity analysis was not adequate. RAC responded by saying that they there are no plans to 
redo the sensitivity analysis. Dr. Heil added that he could certainly understand RAC's response and believes that 
the Panel does not want RAC to redo the sensitivity analysis, but it might be valuable if RAC could provide some 
justification or verification of the methods used. After reading the comments from the peer review team, it 
becomes obvious that one can think of an example where the method in which one varies the parameters by a 
factor of 10 in either direction may mean that it is possible to miss some parameters that may be important - if a mutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 
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those parameters, for example, vaned by a factor of 10' or a figure near that. So it is possible to visualize an 
example where that method of calculation might not catch or identify a parameter that indeed could be critical. As 
a result, Dr. Heil suggested that RAC either defend or validate their approach. 

LeRoy Moore added that he had raised two questions to EPA Headquarters regarding whether the Rocky Flats 
RSALs violate CERCIA in the way that the soil action levels misapply the institutional controls concept, and the 
question also relates to the way the 85 mR number is applied. LeRoy encouraged the Panel to look at the 
material on the information table. 

Joe Goldfield informed the Panel that he has reprints available from the Chemical & Engineering News 
announcing the EPA proposal for radiation standards for Yucca Mountain (which states a level of 15 mR for 
human exposure at that site). Copies of a peer reviewer's concerns regarding the 85 mR standard are also 
available. It is important for the Panel to begin thinking if it is going to take a particular stand on this issue. 

Victor Holm added that RAC has been more than generous with reviewers, particularly regarding editorial 
changes. Mr. Holm went on to say that he believes some of the comments from the reviewers are due to the fact 
that they are not at the meetings to receive the full benefit of discussions and decisions that may have been 
made. Victor added some thoughts to concerns voiced by Reviewer D regarding the 85 mR standard and how it 
is applied. Some Panel members may have been at a meeting roughly two years ago wherein it was stated that 
DOE would not fund any effort to study the 15 or 85 mR standard, but this did not preclude the Panel from 
discussing the issue and perhaps issuing a recommendation. Although review of the standard is not within the 
scope of this project, that does not mean that it shouldn't be discussed with some eventual recommendations. 
Victor also added a concern that he had voiced earlier regarding scenarios and his belief that it is important to 
include a scenario for a suburban resident. John Till said that he believes the concerns for the suburban resident 
is likely covered in the current scenarios. It is important to remember that in the rancher scenario, the breathing 
rate selected is higher than that for a suburban resident. In fact, the resident breathing rate would likely be the 
same as used before. Dr. Till asked Victor Holm to hold any further recommendations regarding additional 
scenarios until today's presentation is completed, since there may be some changes to existing scenarios. It is 
also important to limit scenarios to those that can ultimately affect the decision. 

Dean Heil added one additional concern that surfaced as a result of recent presentations by Dr. lggy Litaor. 
Some comments from both Panel members to the Task 3 report, as well as comments made by those who 
reviewed RACs responses to that report, refer to the Litaor manuscript. Although this manuscript has not yet 
been submitted for publication, there may be data from experiments at Rocky Flats that measured colloidal, 
soluble, and particulate plutonium from samples collected below the soil surface, that may be helpful to this 
project. Some Panel members are concerned that RAC had not made use of this information. Does that data 
apply and will RAC be reviewing it for any potential benefit to the project? Some Panel members have expressed 
interest in this data being included. Dr. Till responded that they have used lggy Litaor's work extensively in the 
reports and calculations and have received a very large database from Dr. Litaor. The data that could be 
extracted and used, particularly in derivation of resuspension, have been incorporated. Dr. Till has received and 
reviewed a copy of the particular paper referenced. 

- -  ~~ 
~~ 

- 
~ _ _  -~ - - _ _ _ _  - - .~ . _  

ACTION ITEMS: 
d LeRoy Moore will furnish a copy of lggy Litaor's paper to Carla Sanda for distribution to interested 
Panel members. 

HOT SPOT DEFINITION - Discussion Lead: Dr. John Till, Risk Assessment Corporation 

Based upon discussions at the August meeting as well as input received since then from Panel members, Dr. Till 
proposed the following definition for a hot spot received from LeRoy Moore: 
"A hot spot is the location where any soil sample (or combination of samples) taken according to a prescribed 
sampling protocol that reveals a radionuclide soil concentration exceeding the established soil action level. 
Dr. Till then discussed additional information that could be included with the definition, including area 
considerations, as follows: 

It is reasonable to assume that a hot spot(s) can exist within a defined area and the RSAL for the area will still 
be met. 
If a hot spot is discovered, its extent must be determined to see whether further sampling or remedial action is 
required. c inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 3 
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Area Considerations: 
Hot spots with areas equal to or greater than 700 m2 must be remediated if the 95% upper confidence limit of 
the arithmetic mean soil concentrations, calculated from sample data taken in the hot spot, exceeds the soil 
action levels. 
Remediation is required for hot spots with areas less than 700 m2 when the area weighted arithmetic mean 
soil concentrations at the 95% upper confidence interval for the hot spot, when summed with the area 
weighted mean (95% CI) of the soil concentration in the remaining 700 d area. 

In addition, Dr. Till provided some potential factors that may be used when considering cleanup, as well as a 
written discussion regarding the basis of definition and information related to international guidance on this 
subject. Joe Goldfield expressed substantial concern surrounding the consequences of finding a hot spot; i.e., 
what happens then? Is the entire grid that was sampled cleaned or just the small square in which the hot spot 
was detected? Dr. Till responded that this is, in fact, a separate issue and that this discussion is focusing only on 
the definition of a hot spot rather than on a particular sampling protocol. Since no other concerns were voiced on 
this issue from other Panel members, the facilitator suggested that work continue on reaching consensus on the 
definition of a hot spot, with later discussion to be focused on sampling protocols. It is anticipated that much of 
the questions dealing with sampling protocol will be addressed in a later report. At this point, the facilitator asked 
for a show of thumbs regarding the definitions proposed at this evening’s meeting, at which point the Panel 
reached consensus on the modified definition. The Panel will further review the details proposed by Dr. Till on 
area considerations and supporting information to the hot spot definition, as well as input received from Mary 
Harlow on area considerations, and will discuss it further at the October meeting. 

ACTION ITEMS: 
.( Panel members will review area considerations and related information for the hot spot definition and 

provide input via email to Carla Sanda no later than 09/23/39. 

PUBLIC COMMENT 
None 

PROJECT UPDATE* - Discussion Lead: Dr. John Till, Risk Assessment Corporation 
*Copies of presentation materials available by calling Carla Sanda, 303-277-0753 

Milestone Report 6 was distributed by RAC. Milestone 6 included 4 milestone items: 1) Final report of sampling 
protocol procedures will be submitted to the panel; 2) Preliminary RSALs based on our independent methodology 
will be provided; 3) Draft report will be issued covering the independent calculation of the RSALs (Task 5) 
(Appendix B); 4) Draft comprehensive report will be provided. 

Dr. Till began his discussion with a reminder to the group of RACs approach to this project as a whole; Le., the 
technical team has approached all aspects of the project with-absolutely no bias and no overly conservative 
approach. On the other hand -- and this came up at the public meeting -- where there is no clear idea astowfiat a ~ = 

parameter or distribution may be, it is important to be safe, so good judgment with no extremes has been carefully 
applied. 

- -  -~ 

- 

Dr. Till then provided a brief recap to the project, as follows: 

Task 1 Report: Cleanup Levels at Other Sites - Draft Final Report submitted 

Task 2 Report: Computer Models - Draft Final Report submitted 

Task 3 Report: Inputs & Assumptions - Draft report submitted; comments received from Peer Review Team and Panel 
Members. It is anticipated that this report will be completed by October. 

Task 4: Methodology - No report is due on this effort; rather this is an ongoing discussion of the project methodology 

Task 5: Independent Calculation of RSALS - RAC is currently working on this task, which is an integral part of the project. 
This report was due this month, but due to the complexity of the work it will be submitted at a later date. 
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Task 6 Report: Samplinq Protocol - Draft report has been submitted; however, with the Panel’s concurrence, this report will 
not be completed until the recommended RSALs have been determined. This report is currently undergoing a complete 
revision, with the exception of those final numbers. 

Task 7: Interaction with the Actinide Miqration Panel - this is an ongoing effort that is providing useful information to the 
project. 

Task 8: Public Interaction - this is an ongoing effort. The second public meeting was conducted on September 8. A final 
public meeting is planned at project completion. 

As a result of a discussion at last night’s public meeting, Dr. Till added a slide to his presentation as a reminder to 
the Panel: Scenarios are assumed to be a nonstochastic event. That is, we assume the hypothetical individual 
represented by the scenario actually exists and is exposed to the residual levels of radionuclides in the soil. At 
last night’s public meeting, the issue posed was: ”Let’s assume there is an area of -5,000 acres that is open to 
people. A person goes into this area and he may not be exposed at all.” Dr. Till clarified that this may be true - 
but we cannot assume that. We are assuming that if one goes into the area, there will be some level of exposure, 
which is what is meant by saying that the scenarios are “non-stochastic”. Another point that is important to keep 
in mind is that the decision about restricted and unrestricted use of the land is an important one and has a 
significant impact on the RSAL. RAC is proposing scenarios and RSALs for both situations. 

Dr. Till then reviewed the scenarios that will be used to calculate the RSALs, beginning with those that were 
defined in the DOWEPNCDPHE calculations: Resident - now labeled DOE-1, Open Space - now labeled DOE- 
2, and Office Worker - now labeled DOE-3. The slide reflected each of the parameters included for the 
calculation of the DOE-I, 2, and 3 scenarios. Dr. Jill emphasized a few things: 
0 DOE-1 scenario: the program was run at both 15 mR and 85 mR levels for the dose limit. The soil ingestion 

rate was run at 70 grams/year (also used in the original calculation). Irrigation was turned on, and it came 
from groundwater. There was no on-site drinking water included in any of the three scenarios. 
DOE-2 scenario: This represents the outdoor enthusiast - the jogger who spends 125 hrs per year at the 
site. That is why the breathing rate seems to be low at 175 m3y-’. This individual actually has a very high 
per-minute breathing rate compared to the resident or office worker. Soil ingestion was set at 2.5 grams, 
which comes primarily from dust inhalation. 

0 DOE-3 scenario: This represents an individual spending 2,000 hrs per year indoors at the site, with 12.5 
grams of soil ingested per year. 

These were the same values used in the original calculations. RAC has taken these values and inserted them 
into the current methodology. 

The scenarios developed by RAC and the Panel were then reviewed: Resident Rancher - now labeled RAGl ,  
Infant of Rancher - now labeled RAC-2, Child of Rancher - now labeled RAG3, and Current Site Industrial 
Worker - now labeled RAC4. 

RAG1 represents-an individual spending 8,760 hrs per year on site, with considerable time spent outdoors. 
The individual is projected to have a breathing rate of 10,000 m3y-l, and a soil ingestion rate of 75 gramslyr. 
Calculations were performed to include both the groundwater tumed on and tumed off. 
RAC-2 represents a 2-year old child with the same amount of time spent on site, but more time spent indoors. 
The soil ingestion rate is the same as R A C l .  The irrigation rate is not applicable, meaning there are no 
homegrown vegetables - this is likely something that should be changed to reflect that, like the rancher, the 
child will probably consume some food products that are grown on-site. 
RAC-3 represents a 5-year old child, with the same amount of time spent on site, but a bit less time indoors 
than the RAG2 scenario. 
RAC-4 represents an industrial worker with 2,100 hrs spent on-site and a soil ingestion rate of 50 gramdyear. 

/- 

0 

= - 

_ -  - -  - _  

0 

0 

Dose conversion factors were then reviewed. Remember that once radionuclides are inhaled or ingested a 
conversion to dose is calculated by multiplying by a single number generated over the past 30-40 years through 
metabolic studies on the human body and additional studies. These numbers are widely used and well 
established. However, there is still uncertainty associated with these numbers. As described in the Task 3 report, 
the dose conversion factor, or dose coefficient, recommendations have changed as a result of increased study 
and research. RAC‘s calculations employ the most recent ICRP recommendations for dose coefficients, as 
presented in ICRP 72. Inhalation and ingestion levels recommended by ICRP 30 versus ICRP 72 for both Pu-239 
and AM-241 in mR pCi-’ were then discussed and compared, as follows: c inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 5 
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The ICRP 30 values were used in the original calculations. The new standards reflect: a significant increase in 
the ingestion dose conversion factor for Pu-239, but a reduction in the inhalation dose conversion factor for Pu- 
239. The ingestion dose conversion factor for Am-241 decreased, as did the inhalation dose conversion factor for 
Am-241. Dose conversion factors vary as a function of age. The dose conversion factors discussed here are for 
adults only. For infants (0-3 months), the ingestion dose conversion factor increases -16 times. (There is no 
scenario for a 0-3 month old infant.) For children older than the infant (represented by a scenario), dose 
coefficients for ingestion are somewhat less than a factor of 2 higher than the adult values. For a 5-year old 
child, the dose conversion factors are about a factor of 30% greater than that for an adult. 

Another important factor in the calculations is site-specific resuspension. In this calculation, resuspension was 
estimated using plutonium concentrations in soil and air that has been collected at the Rocky Flats site over a 
number of years. Using actual air monitoring data gives a more defensible, site-specific estimate of resuspension 
based upon actual conditions at the site. Once the release rate is determined, air concentration can be calculated 
from current and future soil concentration values. The net effect of this resuspension method under routine 
conditions at Rocky Flats yields a smaller resuspension estimate than that used in the earlier calculation by a 
factor of -15. This factor assumes the vegetation cover around the site remains undisturbed. However, we must 
still account for the possible increase in resuspension due to the land becoming barren; e.g., conditions resulting 
from a fire. The effect of the land becoming barren of vegetation, for example, due to a fire is to increase the 
nominal resuspension by a factor of -3,000. The uncertainty of this effect is a lognormal distribution with 
resuspension factors varying about four orders of magnitude. (These numbers have been extrapolated from 
literature as well as information gathered over the years at the Rocky Flats site.) 

Dr. Till then presented the following figures regarding relative amounts of radionuclides present in the soil and 
reminded the group that if one knows the amount of Pu 239 and 240, then the concentration for other 
radionuclides can be derived. (Although that is not the absolute case, it is generally accepted as a valid 
approach.) 

RELATIVE AMOUNTS OF RADIONUCLIDES PRESENT IN SOIL 
--_._u -_um_l_u__ .-a. _ _ _ P r r - _ _ r r _ _ * _ _ n - - . ~ ~ - - z ~  

Radionuclide(s) Relative Concentration 

Pu-239 & 240 1 
Am-241 0.1 112 

- Np-237 0.000000786 
Pu-238 0.01 31 9 
Pu-242 0.00000762 
U-235/236/238* ???????? 

_ _  - - (to Pu-239 & 240) __ - - _ _  - - - - - . - _ _  - - - - - - - . .  

- 

- -------"--------*-> 

*Uranium remains a question due to the fact we know that there are existing on-site locations (fairly small) with 
uranium contamination at well-above background levels, but this has not been dealt with at this point. It's likely 
that one location will be dealt with - but the uranium number could substantially affect results. Therefore, the 
initial RSALs discussed at today's meeting will be based upon concentrations of Pu-239 & 240 in pCi/gram, but 
remember that the resulting dose from other radionuclides is also taken into account, with the exception of 
uranium. 

Dr. Till again reminded the group that this project is using a stochastic approach, which means that the resulting 
RSALs will be reflected in a range versus a single number. Keeping that in mind, he asked the group to give 
serious consideration to what probability level they may be willing to accept not to exceed the soil action levels. In 
other words, will the Panel be willing to accept a 5% chance of exceeding the dose - or perhaps a 50% chance of 
exceeding the dose - or something in between? He went on to further explain the ramifications of those 
probabilities with the use of a graph that depicted a distribution for the number of times that a calculated dose 
would be exceed based upon a probability rate of 20%. CI inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 6 
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After further explanation of this concept, Dr. Till asked all Panel members to think about the level they may be 
comfortable with and write it down on a piece of paper in order to then compare that initial number with some 
preliminary RSALs that will be discussed later. 

One member of the Panel brought up the subject of ALARA (as low as reasonably achievable) - and where that 
may fit in the overall picture here when considering probability rates. Dr. Till responded that in his mind ALARA 
does not come into play at this point - but upon further consideration, it likely might when considering reasonably 
achievable probability rates. In other words - is a 1% probability rate reasonably achievable? He added that he 
did not think it would be. So, in that sense, ALARA may make some difference in the curve when considering 
probability percentages. 

e 
Dr. Till then discussed the preliminary calculation for the RAC-I scenario (resident rancher) with the groundwater 
pathway tumed on and all other parameters remaining the same as previously discussed. The distributions were 
calculated for the year 2000, with the groundwater pathway tumed on, the dose limit at 15 mR, a Kd median of 
218 (a relatively low distribution coefficient), and a GSD (geometric standard deviation) of 4. Several members of 
the Peer Review Team criticized RAC's approach saying that the distribution coefficient for plutonium was too low 
by an order of magnitude of one or two. One thing RAC did was to incorporate the GSD of 4, which is a 
lame uncertainty, associated with the distribution coefficient. As depicted on the graph, a soil action level of 90 
pCi/g would result in a 50% chance of exceeding the dose; a level of 15 pCi/g would result in a 20% chance of 
exceeding the dose; a level of 6.5 pCi/g would result in a 10% chance of exceeding the dose; and a 5% chance of 
exceeding the dose at -2.5 pCilg. It's important to remember that this outcome is definitely being affected by the 
groundwater option being turned on. Information was then briefly discussed relating to the pathways that 
contributed to the dose. In this case, plant ingestion (from resuspension) contributed to 35% of the dose, while 
soil ingestion accounted for 63%, external exposure 2.3%, and inhalation <I%. This calculation of pathways was 
made for the 50th percentile, which is the same as making a deterministic calculation with one value throughout. 
The pathways would change, depending upon location on the curve. For example, the importance of soil 
ingestion would diminish as one would come down the curve, while the importance of plant ingestion and drinking 
water would increase. Dr. Till then discussed the radionuclides that contributed to the dose, as follows: Pu-238: 
1.3%, Pu-239: 71%, Pu-240: 13%, Pu-241: 5.9%, Pu-242: <1%, Am-241: 7.5%, Np237: 0.0%. 

He then went on to discuss the effect that increasing the distribution coefficient may have on the curve. When 
increasing the distribution coefficient by an order of magnitude, while leaving the uncertainty the same, the curve 
would be shifted to the right. The result is not nearly as significant as anticipated. Part of the reason is that there 
is a rather large uncertainty. This concept is important when considering things like: what if there is colloidal 
transport that results in the mobility of plutonium to be far greater than originally hypothesized? That is part of the 
benefits of the ability to adjust the uncertainty; Le., the lower the distribution coefficient the more mobility is taken 
into account. One of the reviewers suggested that the distribution coefficient should be two orders of magnitude 
greater. However, after discussing it with a member of the RAC team, they feel quite strongly that the level 
remain at 218, which is a very low distribution code. Some of the reviewers will likely disagree with this approach. 
When we talk about-colloidal transport and some of the things observed by Dr. lggy Litaor at the site, we are 
seeing plutonium move in an atypical way - it's not the standard method of an atom moving vertically in a soil - 
column. Dr. Litaor is also aware of this and has expressed some puzzlement as well. What a pure distribution 
coefficient should do for this project is transport the material vertically down into the groundwater, and that's all it 
should do. However, what Dr. Litaor has found - if it is accurate - is that some other things are occurring to 
cause some of the material to be removed at a greater rate than originally thought. But it is not the same effect as 
a pure distribution coefficient. A compartment could be inserted into the model for the vertical transport using 
pure Kd, which would probably be very high (in the range of 4,000-5,000 Kd). Another compartment in the model 
could be designed to move the material out using some numbers from Dr. Litaor's work. This would not be a 
simple exercise, and in the long run the results may not be worth it. These types of uncertainties only serve to 
emphasize the importance of the work being conducted by the Actinide Migration Panel as well as the ongoing 
groundwater studies at the site. 

- - 

= 

Another thing to consider is the effect of time on this whole subject. Many people are concerned about the build 
up of radionuclides in soil. The calculations discussed here this evening are made based upon the year 2000, 
and really take into consideration a 30-year time span, since the data has been generated since the 1970s. But, 
the bottom line is, what really happens over time. Will the dose go up for a given RSAL or will it go down? That is 
extremely important to provide some assurance that a peak that may occur over time will not be missed. Dr. Till 
then discussed a slide reflecting calculations made for the year 2000 versus the year 21 00. What this shows is (b inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 7 
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that if the RSAL is based on the year 2000, you will likely be safer - or more conservative -than you would be if 
the RSAL were based on the year 21 00. 

Dr. Till then discussed data from the RAG1 (Resident Rancher) scenario that was calculated with the water 
pathway turned off. All other parameters remained the same. The curve is now almost a vertical line around 100 
pCi/gram, regardless of the selected probability. This dose is being dominated by the soil ingestion pathway (75 
grams of soil). It is important to remember that the fire pathway is not included. At an ingestion rate of 75 grams 
of soil, the curve would be shifted to the left by a factor of two. 

Dr. Till then moved to the effect of increased resuspension due to a fire that would deplete the vegetation cover. 
Using the same parameters (water pathway turned off), but running a calculation including a fire, inhalation 
becomes considerably more important. When a fire occurs, the rancher evacuates but does not go downwind of 
the fire or smoke. It appears that the curve would be shifted to the left by a factor of two; i.e., the same dose 
would occur from inhaling smoke from the fire as he would from the routine suspension from the remainder of the 
year. After the fire, the rancher returns to normal residence on the land. Controlled burns would also pose a 
problem. 

Dr. Till then reviewed data gathered with the calculation for the RAC-2 scenario (Infant of Rancher) with the water 
pathway turned off. The curve has shifted to the left as a result of an increased dose conversion factor, which 
meant that the RSAL went down. Contributions to dose from various pathways were reflected as follows: plant 
ingestion (from resuspension): 38%, soil ingestion: 60%, external exposure: 1 %, inhalation: ~ 1 % .  The 
radionuclide contribution to dose is similar to the resident rancher, as follows: Pu-238: 1.4%, Pu-239: 74%, Pu- 
240: 14%, Pu-241: 3.7%, Pu-242: 0%, Am-241: 6.9%, Np237: 0.0%. 

Dr. Till then went back to some issues related to dose conversion factors, particularly the difference reflected for 
Pu-239 in ICRP 30 versus ICRP 72. ICRP 72 recommends a greater dose conversion factor for Pu-239 than that 
in ICRP 30. Therefore, a higher ingestion dose conversion factor is being used. One of the reasons for the 
increase is due to the possibility of plutonium being incorporated into plants, with a resultant chemistry change 
and perhaps becoming more soluble. The problem with that is that we are talking about ingestion primarily from 
soil rather than food products, so the dilemma is how to deal with that approach. Should one dose conversion 
factor be used for soil and another for plants? Instead, RAC has decided to use the dose conversion factors 
straight across the board from ICRP 72. We know these factors are uncertain, but don't know exactly how 
uncertain they may be. No uncertainty has been accounted for in the dose conversion factor, but it is probably 
something that should be done. 

The next scenario discussed was DOE-1 (Resident) with the groundwater pathway turned on at both 15 mR and 
85 mR. Soil ingestion still plays a major role in this scenario. Although RACs methodology was used, the input 
parameters are the same as those employed in the original calculations. The resulting calculations were quite 
similar to those from the original calculations. No effects of a potential fire were taken into account in this - 

~ - 
~ 

~ 

~.~ - 
calculation. - ~ =  

Dr. Till then moved to the DOE-2 (Open Space) scenario. This scenario reflected a higher than expected RSAL. 
DOE-3 scenario (Office Worker) was briefly discussed, but again reflected a rather high RSAL. 

In summation Dr. Till raised the point of "Where to Go From Here". He reiterated the value of the methodology 
that is being used in this project; albeit, the concept is new - and one that not everyone will agree with - but he 
and his research team have liked the approach so far and are looking forward to the outcome. 

Task 3 is being finalized and is scheduled for completion in October. A draft of Task 5 still needs to be 
completed. The team will do their utmost to have this report within a month, but that may not be possible. Task 6 
is undergoing nearly a total revision, with completion scheduled when RSALs are derived. Considerable work 
remains to be done on the approach to Kd and GSD in the scenarios. 

A tremendous amount of work remains to be completed and additional time may be required. Dr. Still stressed 
that he will not provide a completed report until he is satisfied that it is right. Mary Harlow asked Dr. Till to be 
more specific. His primary concern is the Task 5 report and the complexities involved in its completion. There will 
likely be issues in the report that will raise concerns from the Panel and perhaps even the need for additional 
calculations. When asked by Mary Harlow if he believed the report could be completed by November - the end Q inutes -September 9, 7 999 Radionuclide Soil Action Level Oversight Panel Meeting 8 
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date for the contract, Dr. Till responded that he did not believe he could meet that. However, if it is absolutely 
essential that the project remain on schedule he can provide a report, although it may not be the product that 
either he or the Panel would like to see as an outcome. But he can provide a report by the end of November if 
that is the Panel's decision. The timeframe simply will not allow him to go back in and take a good look at 
coefficients and other serious issues. Ms. Harlow responded that she was aware of the challenges, but there are 
budget and time constraints, and the contract was negotiated for completion by November. Hank Stovall 
interjected that though the timeline is an issue, he does not want to compromise the project simply for the sake of 
time but would instead opt for the best science and most credible outcome. Although Panel members generally 
seemed to support the need for extra time to assure a quality outcome, one member raised his concerns 
regarding how this would affect the budget and how this would affect a signed contract that specified a date for 
project completion. Mary Harlow again said that the Panel had made a contractual commitment for a one-year 
study within a specific budget, and due to criticism received for budget and schedule overruns on the health 
advisory study, she is extremely sensitive to completion of this project per the original commitment. Risk 
Assessment Corporation made this commitment, and although we can all understand the technical difficulties 
incurred, that does not change the fact that a contract was signed with time and budget constraints. Dr. Till 
stressed that he is not and will not request any additional funding, but he will finish this project as quickly as 
possible without compromising quality. Russell McCallister, DOE-RFFO, stated that the Department of Energy is 
interested in a credible, quality-based outcome and will not likely have a problem with granting some additional 
time for completion. 

Panel members asked Dr. Till what he requires to move forward. He responded that he would like the Panel to 
take one last look at the methodologies used and let him know if they have any questions or problems with that 
approach; he would also like to have some feel for the probability for exposure percentage that would be 
acceptable to the Panel. A quick round robin of Panel members reflected that nearly all Panel members 
expressed a 510% comfort level, with one person stating that he would be comfortable with 50%. However, 
members also qualified this input by saying that they didn't totally understand the curve at this point. Some 
discussion ensued regarding the need for additional information, which again raised concerns from Dr. Till 
regarding the timeline for report completion. Panel members again supported the idea of extending the timeline 
to assure a clear understanding of the key points of the project and the eventual outcome. 

Ken Korkia stated that given the fact that RAC has fixed costs associated with contract completion, one option 
would be to minimize the number of trips to Denver for panel meetings and instead focus funds and effort on 
project completion. The Panel could likely benefit from this as well by continuing to meet in October to discuss 
some of the issues that remain on the table for them. Project costs could be saved that could be used for a 
contract extension by minimizing costs associated with RAC's preparation for and attendance at the meeting, as 
well as the costs for the facilitator and administrative support contractor to attend meetings. The Panel supported 
this approach and asked for a definitive estimate of additional time required for project completion. Dr. Till 
indicated that he believed three additional months would be required. At this point, they are fine with the originally 
allocated funds within the contract but they do need additional time. The Panel supported the following proposals: 

-~ - contract ext_ension until -March 31, 2000, with the Panel meeting on alternate months without technical and 
administrative support contractorsupport. -Russell McCallister will check with DOE-RFFO to confirm that this is- - 

agreeable. 

Panel Discussion 
One member of the panel expressed shock at the RAC-1 scenario 1, particularly regarding the inhalation 
pathway. Up until this point, it has always been stated that the dominant pathway of concern was inhalation - 
almost to the point that nothing else really mattered. He went on to say that this seems to be a complete reversal 
of that concept and asked for a rationale or explanation for this departure. 

Dr. Till explained that several things are involved in this: first, remember that the calculated resuspension is 
15 times lower than what was previously used; second, remember that the dose conversion factors from 
ICRP 30 to ICRP 72 significantly decreased. Another thing to remember is that the effect of any potential fire 
at the site has not been included in this calculation. The effect of a fire could increase the resuspension factor 
by a nominal value of 3,000. 

One Panel member requested clarification on the Kd number; i. e., does the Kd number really mean that the lower 
the value, the more mobile the material? 

Dr. Till agreed and said that the concept of a coefficient distribution is that it is a value that represents the 
affinity of a chemical to adhere to something - or its inability to adhere. 

. 
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Dr. Till responded that the RAC carefully looked at literature values for plutonium and came up with a median 
number afier reviewing several studies. 

One member of the panel inquired whether or not RAC had considered performing some calculations based upon 
a location downstream of the industrial area (current calculations are based on being downstream of the 903 pad 
area). 

Dr. Till responded that it wouldn’t matter in the outcome. One could design a scenario downstream of the 
industrial area, but if one calculates a RSAL, the dose would be the same because the activity in the soil 
would be the same. The location really doesn’t matter. 

Panel members expressed concern at the changes in ICRP 72 and questioned why it should be assumed that the 
new recommendations are accurate for the site. 

Dr. Till responded that it is his belief that the revised ICRP values are more accurate values to use, 
notwithstanding the concerns previously mentioned regarding ingestion. The revised values certainly reflect 
more data, better analysis, and better overall research. 

Dr. Till was asked if RAC could run a comparison analysis using the older version. 
In response he said it could be done, but it all takes time and the question really becomes a matter of where 
the Panel would like RAC to place its priorities. This is a subject that should be discussed in-depth with some 
resulting recommendations. The other side of the coin to remember is that ingestion became significantly 
more important with ICRP 72. 

No, most of the ingestion dose results from plutonium rather than americium. One of the reasons for this is 
the change in dose conversion factor, and it would likely be different if calculations went back to the ICRP 30 
inputs. 

What are the biological and physiological reasons for the reduction in the inhalation, plutonium, and americium 
factors in ICRP? 

Dr. Till was not entirely sure why those changes were incorporated. That may be something that can be 
sorted out with some additional research into ICRP 72. 

What happens when plutonium decays to americium - does that affect the dose? 
Yes, that tends to decrease the dose - that is the effects seen over time, so in reality one really does not 
need to worry about the dose increasing as a result of daughter product buildup. 

One panel member asked for clarification or confirmation from the literature that could explain why the 
resuspension factor was dropped by a factor of 15. 

Or. Till responded that this information would be in the Task 5 report. 
LeRoy Moore suggested that perhaps the Panel can work at better understanding the changes in ICRP 
recommendations since that will likely have a serious effect on the project’s outcome. 

Does americium affect the difference and importance of ingestion? 

ACTION ITEMS: 
4 Russell McCallister will confirm contract extension with DOE-RFFO 
4 Panel members will meet in October to discuss action items without support from the technical or 

administrative contractors. Ken Korkia will act as facilitator for the October panel meeting. 
4 Formal meetings will be conducted in November, January and March with RAC representatives and 

the administrative support contractor, with panel members only meeting in alternate months tos = 

address outstanding issues anWor action items. 
4 victor Holm will address the issue of identifying reasons for changes between ICRP 72 and ICRP 30. 
4 Panel members were reminded to transmit agenda items for the October meeting to Panel CeCbairs 

prior to the Steering Committee meeting, which will be held October 11 at 820 a.m. at tbe RFCAB 
offices. 

- - 

PUBLIC COMMENT 

None 

ANNOUNCEMENTS 

LeRoy Moore informed the group that there is a newspaper article relating to the BIER VI1 committee meeting that 
will be heid. Copies of that article were on the information table. 

c inutes -September 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 
Prepared and Submitted by: Carla Sanda, AIMS1 
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FUTURE AGENDA ITEMS 

Panel Discussion/Recommendations Regarding 85 mR Standard 
Hot Spot Area Considerations/Additional Supporting Information 

MEETlNG WAS ADJOURNED AT 8:OO P.M. 

4 b 

Upcoming Meetings & Activities 

All future meetings will be held from 4 - 7 p.m. at the Broomfield City Building, One Descombes Dr., Broomfield, CO - 
Zang's Spur/Bal Swan Conference Rooms, on the following dates: October 14, November 11 

NOTE: Space will be reserved f i r  medings thmugh Mamh 2000 

The previously-elected Steering Committee, made up of: Mary Harlow, Hank StovaII, Leroy Moore and Lisa Morrel routinely meets 
each Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend this meeting. To confirm 

meeting date, time and place, please contact Carla Sanda at 303-277-0753. 

Q inutes -September 9, I999 Radionuclide Soil Action Level Oversight Panel Meeting 
Prepared and Submitted by: Carla Sanda, AIMS1 
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“A REVIEW OF THE RADIONUCLIDE 
SOIL ACTION LEVELS AT 

THE ROCKY FLATS ENVIRONMENTAL 
TECHNOLOGY SITE” 

John E. Till 

Risk Assessment Corporation 

........ 
. $$ ,::: .*.. .......... ........... ..e . 
................ 

HOT SPOTS: 
MODIFIED DEFINITIONS 

- - _  -_  - - --_ - _  - _  - 

f 0. 

t.?.! A hot spot is the location where any soil sample (or 
combination of samples) taken according to a 
prescribed sampling protocol that reveals a 
radionuclide soil concentration exceeding the 
established soil action level. 

....... 
i ..>< ;v..:x.:, .... .., .......... ..I:” ,<.;< ;, 
................. 



HOT SPOTS: 
MODIFIED DEFINITIONS 

<. It is reasonable to assume that a hot spot@) can 
exist within a defined area and the RSAL for the 
area will still be met. 

determined to see whether further sampling or 
remedial action is required. 

<. If a hot spot is discovered, its extent must be 

,, ._. .-. . >. 
_ '  >..> .)[ *.>\ 
.. .. .. . , , _. r ." 

. .,., ~. ..._ .,. . . . . . , . ,,%.A .... .h ; 

HOT SPOTS: 
MODIFIED DEFINITIONS 

(AREA CONSIDERATIONS) 

= <$ Hot spots with areas equal to or greater-than-I00 m* 
must be remediated if the 95% upper confidence 
limit of the arithmetic mean soil concentrations, 
calculated from sample data taken in the hot spot, 
exceeds the soil action levels. 

<$ Remediation is required for hot spots with areas 
less than 100 m* when the area weighted 
arithmetic mean soil concentrations at the 95% 
upper confidence interval for the hot spot, when 
summed with the area weighted mean (95% CI) of 
the soil concentration in the remaining 100 m* area 

, :5 :  h z 



How Far Above the RSAL Can a Hot Spot 
Be Before Clean up is Required? 

This decision will be influenced by the proposed RSAL, but 
one consideration may be the following: 

Ranae 
<I m2 
1 t o < 3 m 2  
3 to < 10 m2 
10 to 100 m2 

Factor 

10 
6 
3 
2 

.... .. I 
. .xz .:q .$Y L, 

\.. . 1 
..., c .... Q i 

..._. . .... 
. .,. . ,. . . 



“A REVIEW OF THE RADIONUCLIDE 
SOIL ACTION LEVELS AT 

THE ROCKY FLATS ENVIRONMENTAL 
TECHNOLOGY SITE” 

(CONTl N U ED) 

John E. Till 

Risk Assessment Corporation 

......... . . .  ........... : +” . ................& > 
...., .......... 

‘::: .............. 

PROJECT TASKS 
.... 
2.: Task 1: Cleanup levels at other sites 

it! Task 2: Review computer models to 

- 
- ~ (completed) = . - = - ~ _ _  

... 
calculate soil action levels 
(completed) 

(draft report submitted) 

.... 
i.?.: Task 3: Inputs and assumptions 

.... 
:.?.: Task 4: Methodology for determining soil 

action levels (presented to the panel) 



PROJECT TASKS (Continued) 

<. Task 5: Independent calculation of RSALs 
(draft report in October) 

... 
it.! Task 6: Soil Sampling Protocol (draft report 

submitted) 

<$ Task 7: Interaction with .Actinide Migration 
Panel (ongoing) 

... 
:.t.! Task 8: Public Interaction (ongoing) 

THE SCENARIOS 

....... 
.............. ......... .... ....... :.: . :..<.. :.. ..:. ..,. , ....... 
................ 



SCENARIOS 
.... 

i . 9  Scenarios are assumed to be a nonstochastic 
event. That is, we assume the hypothetical 
individual represented by the scenario actually 
exists and is exposed to the residual levels of 
radionuclides in the soil. 

<* The decision about restricted and unrestricted use 
of the land is an important one and has a 
significant impact on the RSAL. RAC is proposing 
scenarios and RSALs based on both situations. 

. .  ........ 
;;:.> .:< ..:.:.. 
,? ......... 
............... 
......... .... .>... .A .. 

Parameter 

DOE/EPA/CDPH E SCENARIOS 
Resident Open Office 

Space Worker 
Scenarioname ~ -= ~ - - -  ~ DOE-l= ~ - DOE-2 - DOE-3 ~ 

Dose limit (mrem) 

Time on the site (h y1 ) 
Time indoors onsite(%) 
Time outdoors onsite(%) 
Breathing rate (m3y-1 ) 
Soil ingestion rate (g y-1 ) 
Irrigation water source 
Irrigation rate (m y 1  ) 
Onsite drinking water source 
Fraction food homegrown 

15/85 
8400 
100 
0 
7000 
70 
gw 
1 
no 
1 

15 
125 
100 
0 
175 
2.5 
na 
na 
no 
0 

15 
2000 
100 
0 
2000 
12.5 
na 
na 
no 
0 ........... 

. ..:.:.: :::: ,.::.: . 
.......... .%."_ 

. i..; ........ .... ........ >...: * .: 



RAC SCENARIOS 
Parameter Resident Infant of Child of Current site 

rancher rancher rancher indus. worker 

Scenario name RAC-1 RAC-2 RAC-3 . RAC-4 

Dose limit (mrem) 15 
Onsite location East of 903 

Time on the site (h y‘ ) 8760 
Time indoors onsite(%) 60 
Breathing rate (may-1 ) 10800 
Soil ingestion rate (g y” ) 75 
Irrigation water source gwlna 
Onsite drinking water gwlna 
Fraction food homegrown 1 

15 
East of 903 

8760 
90 

75 
na 
no 
0 

1900 

15 
East of 903 

,8760 
75 

8600 
75 
na 
no 
1 

8 5  
Present 
indus. area 

2100 
40 

3700 
50 
na 
no 
- 0  

......... . ;A:. ::::,,::.:.. .... . . . . . . .  .......... .... ......... %.. .. 
. . .  . . .  ..... 

DOSE CONVERSION FACTORS 

< o  As described in Task 3, dose conversion factor, or dose 
coefficient, recommendations have changed as a result 
of increased study and research. Our calculations 
employ the newest ICRP recommendations for dose 
coefficients (in mrem pCi-I), those presented in ICRP 72. 

ICRP 30 ICRP 72 
Ingestion Inhalation Ingestion Inhalation 

PU -239 0.0000518 0.308 0.00093 0.059 

Am-241 0.00364 0.444 0.00074 0.155 
......... 

........ .... 2: ..:;.: 1 ....... .., ,: 
............. 
... ,... .. ..... ,.. ........... 



EFFECT OF AGE ON THE DOSE 
CONVERSION FACTORS 

<5 These dose conversion factors are for adults only. 

<+ For infants (0-3 months), ingestion dose 
conversion factors increase by about 16 times. 

<+ For children older than the infant, dose coefficients 
for ingestion are somewhat less than a factor of 
2 higher than the adult values. 

.. . 
... , ,.::.. .:.: .=". .,.:.::..<.::.:.. : ....' . '. .. . i . ... . .. ..... 

EFFECT OF SITE-SPECIFIC 
RESUSPENSION 

- - 

<+ We estimated resuspension using- plutonium 
concentratioons in soil and air that collected at 
the Rocky Flats site over a number of years. 

<5 The result gives a more defensible, site-specific 
estimate of resuspension based on actual 
conditions at the site. 



RESUSPENSION MODEL 

* 
Former annual 

A function of average air 
wind speed, concentration 

direction, and 
meteorology 

Once we determine the release rate, we can calculate 
air concentration from current and future soil 
concentration values. 

.. .'.-... 
..,A .::: '2' . i... . ,:T..:::.s <:, :: 

'.. . . _ _  . ._ , ..'. 

EFFECT OF SITE-SPECIFIC 
RESUSPENSION 

<$ The net effect of our resuspension method under 
routine conditions at Rocky Flats yields a smaller 
resuspension estimate than used in the earlier 
calculation by a factor of approximately 15. 

.e.* 

{.?: This factor assumes the vegetation cover around 
the site remains undisturbed. 

.e.. 

{.? We must still account for the possible increase in 
resuspension due to the land becoming barren 
(for example, due to a fire). 



.... 

EFFECT OF BARREN LAND 
(DUE TO A FIRE) 

... 
i.?.! The effect of the land becoming barren of 

vegetation, for example, due to a fire, is to 
increase the nominal resuspension by about a 
factor of about 3000. 

<$ The uncertainty of this effect is a lognormal 
distribution with resuspension factors varying 
about four orders of magnitude. 

......... . .  >..:. .:.: ,.>:. 
, ........... :.:..: ...... ......... ....... 
. . . . . .  ..... 

RELATIVE AMOUNTS OF RADIONUCLIDES 
PRESENT IN SOIL 

Radionuclide( s) Relative concentration 
- (to Pu-239+240) 

~ - _L_ 

-~ 

P~-239+240 
Am-241 
Np-237 
Pu-238 
Pu-242 
U-23512361238 

1 
0.1112 
0.000000786 
0.01 31 9 
0.00000762 
???????? 

49 Soil action levels in the distributions that follow are for Pu- 
239+240 and have accounted for the contribution of dose 
from the other radionuclides that would be present----- ......... 

........ .:.: ,.:.y. 
, '.' .::. g .:...:., :> ..j .... .: 
._ . ........... , f except uranium. 



WHAT PROBABILITY 
ARE YOU WILLING TO 
NOT TO EXCEED SOIL 

LEVELS? 

LEVEL 
ACCEPT 
ACTION 

........ 

EXPLANATION OF RSAL DISTRIBUTIONS 

a 

WI 
C 

5 
.- 

K .- a -  
r a  
O 8  .- i 3 - W  

n 
n 
0, n 

- .- 
m 

.01 

(Scenario description) 
...................................................................................... 

20% ch; nce of exceeding dose 

0% chance of exc ?eding dose 
(90 C chance of not ei ceding dose) 

54k chancl! of exceeding do:e 

......... 
.................... 
............ '??. .. 

A B C D 
...... ., ..:.:.. ::;,: 

Pu-2391240 (pcilg) l-b . . . . . . . .  .......... 



EXPLANATION OF PROBABILITY CONCEPT 
Using a scenario RSAL for a probability of 20%, the doses 
calculated would form a distribution as shown below. 

- I Calculated dose -b 

RAC SCENARIOS 
Parameter 

Onsite location 

Time on the site (h y-1 ) 
Time indoors onsite( 
Breathing rate (m3y-3 

Soil ingestion rate (g 
lmgation water sourc 
Onsite drinking water 
Fraction food homegro 

Infant of Child of Current site 
rancher rancher indus. worker 

RAC-2 RAC-3 RAC4 

= 15 = - 15, -85 - - 
East of 903 East of 903 Present 

8760 8760 21 00 
indus. area 

90 75 40 

75 75 50 
na na na 
no no no 

1900 8600 3700 

1 

\ O  
Water pathway is on 

0 



RSAL DISTRIBUTION: {RAC scenario I} 
Rancher scenario, y2000, water pathway on, 15 mrem 

(Kd median = 218, GSD=4) 
8 8 8 8 8 8 8 8 8 8 8 . 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8  

50% chance of exceeding do 

.01 

1 10 100 

Pu-239/240 (pCi/g) l-b 

1000 .. , ..:<< ;;;..:;.:<.>.. ii x . , ... Y... .A :. . . . . .  ............ 

RSAL DISTRIBUTION: {RAC scenario 2) 
Rancher scenario, water on, 15 mrem, Kd=218 

I Pathway Contribution to dose 
I 

Plant ingestion (from resuspension) 
Soil ingestion 
External exposure 

35% 
63% 
2.3% 
<l Oh 

....... .. ' 
.. ...... ::< .<.:'.. ........ . j . .  . . . . . . . .  
.... . ,.:.:.. ...... y, ,: ..... 
.z.. ...... 



RSAL DISTRIBUTION: {RAC scenario 2) 
Rancher scenario, water on, 15 mrem, Kd=218 

Radionuclide Contribution to dose 

Pu-238 1.3% 
Pu-239 71% 
Pu-240 13% 
PU-241 5.9% 

Am-241 7.5% 
Np-237 0.0% 

<I% Pu-242 

,..... .. .: 
. .,y .:.: .<.:.. . > ,... ..:I :.: . .,. . -.. .... .. . . .. . . . . . . .. 
" .. .. , . . _. .. .'' 

THE EFFECT-OF INCREASING - 

THE DISTRIBUTION 
COEFFICIENT 

...... .. . 
..,.:.:.: x..:;<.., . ,.:. ... :,;.::$..< ::::. ,: 
.. . . .... .. . h." 



RSAL DISTRIBUTION: {RAC scenario I }  
Rancher scenario, y2000, water pathway on, 15 mrem 

(Kd median = 218 and 2180, GSD=4) 

. O l  

5% M 
1 1000 ...,;;';;;:+:., 

Pu-2391240 (pCi1g) l-b .. .._... ..' 
. ,..... .'> ... 
; ,.... .k. Y.. ; 

10 100 
.. . . 

THE EFFECT OF TIME 
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RSAL DISTRIBUTION: {RAC scenario I} 
Rancher scenario, water pathway on, 15 mrem 

Effect of time on RSAL - y2000 vs. y2100 

0, 
E 
W 
P) 

X P )  
P ) v )  

o w  

.- 

d 
c 0 .I 

. O l  

1 10 

100 distributio 

1 no I nnn 

RAC SCENARIOS 
Parameter 

Onsite location 

Time on the site (h y l  ) 
Time indoors onsite(%) 
Breathing rate (mJy-1 ) 
Soil ingestion rate (g y-1 ) 

Irrigation water source 
Onsite drinking water 
Fraction food homegrown 

Infant of Child of Current site 
rancher rancher indus. worker 

15 15 8 5  
East of 903 East of 903 Present 

indus. area 
8760 8760 21 00 
90 75 40 

75 75 50 
1900 8600 3700 

na na 
no no 

1 

na 
no 
0 



RSAL DISTRIBUTION: {RAC scenario I} 
Rancher scenario, y2000, water pathway off, 15 mrem 

ICYYrr..'. 1 ~.... m......~.................. 

50% chance of exceeding dose 

1 O%\ 
.I : 

5% \. 

./' 
. O l  I I I I I I " I  I I I I I I I ~  I I I I 1 1 1 1 1  

./' 
. O l  I I I I I I " I  I I I I I I I ~  I I I I 1 1 1 1 1  

1 10 100 1000 

Pu-239/240 (pCi/g) \'y 
1 10 100 1000 

Pu-239/240 (pCi/g) \'y 

THE EFFECT OF INCREASED 

FIRE 
RESUSPENSION DUE TO A 

COVER 
DEPLETING VEGETATIVE 

. .. .... ., 
; ..:,. ..: . . . . y 35': . ..'" '<. <, :: .;.<..Y .... % 

...> .:.._ 



RSAL DISTRIBUTION: {RAC scenario I} 
Rancher scenario, y2000, water pathway off, 15 mrem 

(THE EFFECT OF A FIRE) 
1 

.I 

.01 

8 8 8 . 8 8 8 8 8 8 8 . 8 8 8 8 8 8 8 8 8 . 8 8 8 8 8 8 8 8  

1000 :;:.:;;::.::.. 
: ,::::: ..::.:: :<. . .."'.. .. .. f ... .. . . . . . .. .. . 

I 10 100 
Pu-2391240 (pCi1g) V P ~  

Parameter 

RAC SCENARIOS 
Resident 
rancher 

infant of Child of Current site 1 rancher rancher indus. worker 
I I 

- -  
scenario name RAC-1 E RAG-2- RAC-3 -. RAC-4 

Dose limit (mrem) 15 
Onsite location East of 903 

Time on the site (h y f  ) 8760 
Time indoors onsite(%) 60 
Breathing rate (mJy-1 ) 10800 
Soil ingestion rate (g yl ) 75 
Irrigation water source na 
Onsite drinking water na 
Fraction food homegrown '/ 

15 8 5  
st of 903 Present 

8760 21 00 
75 40 

8600 3700 
75 50 
na na 
no no 
1 0 

indus. area 

Water pathway is off U 



RSAL DISTRIBUTION: {RAC scenario 2) 
Rancher infant scenario, water off, 15 mrem 

.o 

J 
50% chance of exceeding 

20% \ 1 O%\ 

20% 
I 

lo%\ 

5%\ 

I I 1 I 1 1 1 1 (  

5% \ 

I I 1 I 1 1 1 1 (  

1 

I l l 1  I I I I I I I I  

10 100 1000 ......... :. 
~ >,,; .:.: .... ., $2 & ;; $ 

Pu-239/240 (pcilg) - '\- ............. 

RSAL DISTRIBUTION: {RAC scenario 2) 
Rancher infant scenario, water off, 15 mrem 

Pathway Contribution to dose 
I 

Plant ingestion (from resuspension) 
Soil ingestion 
External exposure 
Inhalation 

3 8% 
60% 

1% 
4% 

......... 
_. ...... ;y ;:>:.: ...v.: ......... ............. ..:. .. ......... ......... 



RSAL DISTRIBUTION: {RAC scenario 2) 
Rancher infant scenario, water off, 15 mrem 

Radionuclide Contribution to dose 

Pu-238 I .4% 

Pu-240 14% 
Pu-239 74% 

PU-241 3.7% 
Pu-242 0% 

Np-237 0.0% 
Am-241 6.9% 

. .  ..."__". . .C? .q ,& :.:. .. .,? :.... .. .._ i - . ., . . , __./ 
. . . . ... . . , 

DOE/EPA/CDPHE SCENARIOS 

Parameter IResideni] Open Office 

Scenario name - -  - D O E 4  

Dose limit (mrem) 

Time on the site (h y-1 ) 

Time indoors onsite(%) 
Time outdoors onsite(%) 
Breathing rate (may-1 ) 
Soil .ingestion rate (g y-1 ) 
Irrigation water source 
Irrigation rate (m y-1 ) 
Onsite drinking water source 
Fraction food homegrown 

.. .. 



1 

.1 

. O l  

RSAL DISTRIBUTION: {DOE-I} 
Resident, 85 mrem 

50% chance of exceedina dose 

20% 1 10% 

1 10 100 

Pu-239/240 (pcilg) - ... ......... .'.C? $5 ..:>:,. 
: ,..\ Y .A *: i 
t . , ... 

1000 
. ._Y .. 

...... > 

RSAL DISTRIBUTION: {DOE-I} 
Resident, 15 and 85 mrem 

I F 
/ I\ 

.01 

10 100 1000 ......... 
........... ,.y p, 
': 9:s. :>.:; ?>. .. 

1 
....... 

Pu-2391240 (pCi1g) 4-b . .  ............... 



DOE/EPA/CDPHE SCENARIOS 
Parameter Resident 

Scenario name 
~~ 

DOE-1 

Dose limit (mrem) 

Time on the site (h yf ) 
Time indoors onsite(%) 
Time outdoors onsite(%) 
Breathing rate (m3y-f ) 
Soil ingestion rate (g y-1 ) 
Irrigation water source 
Irrigation rate (m y-l ) 
Onsite drinking water source 

Fraction food homegrown 

15/85 

100 
0 
7000 

70 1 

gw ’ 

1 
no 
1 

a400 

Open 
Space 

DOE-2 

15 
125 
100 
0 
175 
2.5 
na 
na 
no 
0 

Office 
Worker 

DOE-3 

15 
2000 
100 
0 
2000 
12.5 
na 
na 
no. 
0 ........... 

,. :;:c,,z <::.:.. ........... y, ,: 
.............. . .  

RSAL DISTRIBUTION: {DOE-2) 
Open space, 15 mrem 

50% chance of exceeding dose % 
- - - -. - - -~ 

- _  - o _ -  - _ _  
U 
Q, 

m 
C 

~ 

5 

1 10 100 I000 
Pu-239/240 (pcilg) - 10000 

; ...... .:.: ,: ;.: ... 
,:...:..:....: ..:. >. 
............ 
.......... .............. 

...... 



1 

a 
5 

. O l  

RSAL DISTRIBUTION: {DOE-3) 
Office worker, 15 mrem 

4 . 50% chance of exceedina dose 

lo%\ 

5% \r 

I I 1 I 1 1 1 1 ,  I I , 1 1 1 1 1  I I I I I 1 1 1 1  

1 10 100 
Pu-239/240 (pcilg) q-b 

.......... ... .:.: ..:.:.. 
. :.:.> .;:. :.:, . 
. . . . . . .  
... . . .  

1000 
.......... ,. .... , 

........ 

WHERE TO GO FROM HERE 

.e.. 

i.9 Complete the Task 3, 5, and 6 rep.orts. 

.e.. 

i . 9  Resolve values and uncertainties for key 
. parameters. 

to Provide specific recommendations for RSALs to 
the panel for the different scenarios. 

.......... 
.... .;:: ..::.:. . .... .... ................ 
. . . .  .:...:.. :.. ..> .A> .. 
............. 



Radionuclide Soil Action Level Project 

Milestone Report 6 

Risk Assessnient Corporation 

September 1999 

Thc main delivcrablc for the Soil Action Lcvel Projcct bctwccn the Radionuclide Soil Action 
Lcvcl Oversight Pancl (RSALOP) and Risk Assessment Corporation (RAG‘) will be a 
comprelicnsive rcport issued at thc end of thc project (November 1999). The main body of the 
rcport will be Lvrittcn for thc public and will summarizc RAC‘s findings and reconinicndations. 
Appcndiccs will providc tlic tcclinical dctails of the work. The sevcn milestone reports will outline 
l<AC’s progress in complcting thc Work Tasks and Dclivcrables, and the compcnsation requested 
according to thc schedule providcd in thc contract. The purposc of this milestone rcport is to 
dcscribc the activitics that IUC’ has acconiplished to datc. 

Milestone 6 (9/9/99) - 4 milestone items 
Final rcport of sampling protocol procedurcs will be submittcd to thc panel. 
Prcliininary RSALs bascd on our indcpcndcnt nicthodology will bc providcd. 
Draft rcport will bc issued covcring thc indcpciidcnt calculation of the RSALs (Task 5 )  
(Appcndiu B). 
Draft coiiiprchcnsivc rcport will be providcd. 

The first milcstonc itcm. thc submission of the final Soil Sampling Protocol report (Task 6), 
has bccn delayed until Octobcr I999 by a rcqucst from thc ovcrsight panel because several soil 
sampling issucs rcniain to bc rcsolved until tlic RSAL is dcterniincd. The sccond milestonc will be 
mct at thc Scptcmbcr 1999 mccting whcn IUC prcscnts for discussion prcliniinary distributions of 

delivering thc draft Task 5 rcpok Znd&endenl C‘alczrlaiifin. will be delayed for a month.-As-a -- - ~ 

rcsult, thc draft comprchcnsivc project report will be dclaycd somewhat, too, because it is 
dependcnt upon thc completion of the Task 5 rcport. 

~- - - . soil action lcvgls for various sccnarios undcr diffcrcnt pathway conditions. Thc third milestone, ~- 

Subniitting thc final Task 6: Soil Snmplrng Prorocols was dclaycd until October 1999 by mutual 
agreeincnt bctwcn tlic oversight panel and RAC. Therc arc several issucs that could affect the 
outcomc and rcconimcndations included in tlic Task 6 rcport that are depcndent on the final 
RSALs. Onc issuc that HA(’ has  continucd to rcsolvc is thc dcfinition and trcatment of “hot spots” 
in soil sanipling. During tlic July and August RSALOP mcctings. in-depth discussions have 
focuscd on understanding and coming to some consensus on how to deal with soil hot spots. In 
July. distributcd a 7-pagc handout. Hot Simt Definilion and Discitssion, that provided basic 
definitions. rcconiincndations from agencies involvcd in soil sampling. and rcfcrences for the 

Final report of sampling protocol procedures will be submitted to the panel. 

Risk Assessment Corporation 
“Setting the standard in environmental health” 



h *  
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Pogc 2 Tlic Rocky Flats Soil Action Lcvcl lndcpcndcnt Rcview 

pancl's considcration With input from thc pancl. IUC has dcfincd a hot spot as a location whcre 
any soil samplc (or combination of saniplcs) takcn according to a prcscribcd sampling protocol that 
rcvcals a radionuclidc soil coiiccntration cscccdiiig thc cstablishcd soil action lcvcl. All agrce that it 
is rcasonablc to assumc that a hot spot(s) can exist within a defiiicd arca and the RSAL for the area 
will still bc met. Howcvcr, if a hot spot is discovcrcd. its cxtcnt must be dctcrmincd to see whcther 
fhrther sampling or rcmcdial action is rcquircd. Discussion on this issuc will continue at the 
Septcmbcr 1999 RSALOP mecting. 

All agrccd that ItAC nould continuc to update and rcvise thc Task 6 report but defer 
complction of thc rcport until thc final RSALs are detcrniincd and reported in the Task 5: 
Independent Calctclrtion. Meanwhile. RAC has responded in writing to the comments on the Task 
6 report rcccivcd from thc Pancl, from pecr reviewcrs, and the DOE; thcse writtcn comments and 
RAC' rcsponscs wcrc distributcd at the July 1999 niecting. 

Rcsults of the indcpcndcnt calculation of RSALs will bc prescntcd on Thursday, Septcmber 9 to 
thc pancl. Thcsc prcliminary RSALs havc considcrcd scvcral important factors in somc depth. We 
cstimatcd rcsuspcnsion using plutoniuni conccntrations in soil and air collcctcd at the Rocky Flats 
sitc ovcr a numbcr of !cars Thc rcsult givcs a more dcfcnsiblc. sitc-spccific estimate of 
rcsuspension bascd on actual conditions at Rocky Flats. Our cstimatc of rcsuspension takes into 
account sitc-spccific factors likc cvtcnt of vcgetativc covcr and nictcorological conditions. 

As a rcsult of incrcascd stud!. and research. dosc conversion factor, or dosc cocfficicnt, 
rcconuncndations for valucs givcn by thc ICRP havc changcd. Our calculations used thc newest 
ICRP rcconimcndations for dose coefficients prcsented in ICRP 72. These dosc convcrsion factors, 
nhich are for adults. havc bccn modificd bascd on ICRP rcconimcndations for infants (0-3 months) 
and childrcn. 

The results of thc indepcndcnt calculation are prcscntcd as distributions of RSAL values for 
cach IUC and DOE sccnario. Thc effect of time, thc water pathway, incrcasing the distribution 
cocfficicnt, or KJ valuc, and wind resuspension duc to a fire that burns off thc vegetative cover are 
esamined. _ _  

Preliminary SALS based on our independent methodology will be provided. 

- - 
~ 

~ - 
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~ - - _  - - -  

a Draft report will be issued covering the independent calculation of the RSALs 
(Task 5) 
Draft comprehensive report will be provided. 
The draft rcport for Task 5 :  Independen/ Ccrlciihtion, will be available for review in October 
1999. Thc draft coniprehcnsivc report, which bc written for the educatcd public, will 
sumniarizc thc findings and rccomn~cndation from the study. Four appendices will provide the 
technical dctails of the work. Thcsc appcndiccs includc thc task rcports alrcady submitted for 
review: Appcndis A, Cleanup Lcvels at Other Sites (Task I); Appcndix B, Computer Models, 
Mcthodology. Input Assumptions. and Indcpcndent Calculation (Tasks 2, 3 and 5): Appendix 
C, Soil Sampling Protocol (Task 6). and Appcndis D, Summary of meetings with Actinide 
Migration Studics Pancl (Sunimarics provided in milestone rcports). This report will also be 
dclajcd in ordcr to allow us to prcscnt thc results given in thc Task 5 rcport in a complete 
form. This report will bc availablc for rcview in Octobcr 1999. 
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September 9,1999 

2. 

, . 1. ' ' . .  . .  . .  

i . .  



Discussion and Basis of Definition 
Soil action level development is based upon an assumption of averaging area. The 

human receptor is assumed to randomly be involved in activities for a specified time over 
a given area. Although a hot spot may be present, the receptor would not spend their 
entire exposure time at this one hot spot location. Instead the receptor is assumed to see 
an average of some specified area. The smallest averaging area typically considered 
would be that for a residential lot. The hot spot area definition is then concerned with the 
implications of this averaging area (i.e., residential lot) having a hot spot that may exceed 
the soil action levels. 

Three considerations of hot spot areas and averaging were considered in the 
development of the definition of allowable hot spot areas. First the discussion provided 
by EPA for Human Health Risk Assessments (EPA 1989) which states that: 

In some cases, contamination may be unevenly distributed across a site, resulting 
in hot spots (areas of high contamination relative to other areas of the site). I fa  
hot spot is located near an area which, because of site or population 
characteristics, is visited or used more frequently, exposure to the hot spot should 
be assessed separately. The area over which the activity is expected to occur 
should be considered when averaging the monitoring data for  a hot spot. For 
example, averaging soil data over an area the size of a residential backyard (e.g., 
an eighth of an acre) may be most appropriate for evaluating residential soil 
pathways. 

The EPA recommendation would result in averaging hot spot data over an area of 
approximately 500 m2 (5445 ft2) based on the assumption of a typical backyard. The 
implication being that the average soil concentration in a hot spot with an area of 500m2 
would need to meet the soil action levels, and if exceeded remediation would be required. 

(Gilbert et al., 1989) specifies an averaging area of 100 m2. Therefore, hot spots that are 
100 m2 in area are not allowed to exceed the soil action levels. If the soil action levels are 
exceeded then remediation would be required. Hot spots with areas less than 100 m2 and 
greater than 25 m2 would be area averaged with the radionuclide concentrations in the 
remaining areas of the 100 m2 area to determine if the soil action levels have been 
attained. If the soil action levels are exceeded then remediation is required. Hot spots less 
than 25 m2 are compared to a modified soil action level (Area factor approach 
[(lOO/Area)’” x RSAL]) first and if exceeded the hot spat requires remediation. If the hot 
spot average concentration is less than the modified soil action level, then the hot spot 
average concentration is area weighted along with the remaining soil concentrations in 
the 100 m2 area to determine if the soil action levels are attained. Remediation is required 
if the soil action levels are exceeded. 

Finally, international guidance requires sampling strategies that will detect an area 
of contamination equivalent to a small garden for hot spot identification (which may be 
<50 m2 on a modem housing development) (Petts and Smith, 1997). The Dutch soil 
quality criteria requires investigators to obtain enough well-located samples to typify an 
area 7 m x 7 m (49 m2) (Ministry of Housing 1994). The reference does not provide an 
indication of what levels within these areas would be acceptable, only that they should be 

Secondly, the DOE manual for implementing residual radioactive guidelines 
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I adequately sampled. It should be noted that for radionuclides, in situ gamma 
spectroscopy could be used in-place of soil samples to attain this coverage. 

area that would require remediation if the average concentration of the hot spot exceeded 
the soil action levels. RAC recommends that hot spots of 100 m2 or greater that have 
average soil concentrations that exceed the soil action levels be remediated. The hot spot 
area of 100 m2 would be equivalent to a backyard that is approximately 33 ft by 33 ft. 
Hot spots with areas less than 100 m2 could be evaluated by this same method, such that 
the area weighted concentration of the hot spot and the remaining area weighted 
concentration in the 100 m2 area must be less than the soil action level. However, some 
limit on the hot spot concentration must be specified since very small hot spots would 
then be allowed to have very high concentrations if the remaining soil concentrations in 
the 100 m2 area were far below the soil action levels. 

These references indicate that there is a basis for establishing a maximum hot spot ‘ 0  

lo 

Proposed Definition Addressing Hot Spot Area 

95% upper confidence limit of the arithmetic mean soil concentrations, calculated from 
sample data taken in the hot spot, exceeds the soil action levels. The arithmetic mean is 
calculated by simple averaging of the soil concentrations in the hot spot, since the hot 
spot encompasses the entire averaging area of 100 m2. 

Remediation is required for hot spots with areas less than 100 m2 when the area 
weighted arithmetic mean soil concentrations at the 95% upper confidence interval for 
the hot spot, when summed with the area weighted mean (95% CI) of the soil 
concentration in the remaining 100 m2 area (or as an alternative, the averaging area for 
the residential scenario), exceeds the soil action levels. The area weighted arithmetic 
means are used for this case (i.e., hot spot area e 100 m2), since the hot spot area does not 
encompass the entire averaging area of 100 m2. 

Example for hot spot area c 100 m2: 

Hot spots with areas equal to or greater than 100 m2 must be remediated if the 

- - - -  - -  - _  ~. . -  ~ 

Hot spot data in a 95% upper confid ce interval of the arithmetic mean-of 175 - _ _  . - .  

pCi/g over an area of 20 m2. The 95% upper confidence interval of the arithmetic mean 
for the remaining 80 m2 area was determined to be 75 pCi/g. Assume that the soil action 
level for 241Pu was determined to be 100 pCi/g and is the only radionuclide present for 
simplification. The area weighted sum of the 95% CI means for an averaging area of 100 
m2 was then calculated as follows: 

- 

The area weighted sum of the means (upper 95% CI) is less than the soil action level of 
100 pCi/g for the 100 m2 area so the hot spot does not require remediation. 0 
The area weighted sum of the means (upper 95% CI) is less than the soil action level of 
100 pCi/g for the 100 m2 area so the hot spot does not require remediation. 
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Note 

Using these definitions, it is still recommended that the RSALOP consider placing a limit 
(e.g. multiple of the soil action level) on hot spot concentrations that cannot be exceeded. 
The averaging method for hot spots used in the definition can result in allowable hot spot 
concentrations that may seem unacceptable from a concentration standpoint. For 
example, if the mean concentration throughout the averaging area is very low, say 10 
pCi/g and the soil action level is 100 pCi/g, then a 10 m2 hot spot could have a mean 
concentration, for the 100 m2 averaging area, determined as follows: 

Solving for X., 

X p C i / g  = = 910 p C i / g  

As can be seen, when the overall soil concentrations are low, a hot spot would be allowed 
due to averaging that is over nine times the soil action levels. Therefore, as a secondary 
safety factor, the RSALOP should develop hot spot factors to ensure that hot spot 
concentrations cannot exceed a level for which the RSALOP considers safe regardless of 
the averaging process. For example, even though the hot spot example provided would be 
allowed an average concentration of 910 pCi/g, using DOE’S guidance (Gilbert et al., 
1989) a hot spot of 10 m2 would have a limit of two times the soil action level or in this 
example 200 pCi/g, regardless of averaging. Therefore,the hot spot in this example 
would require remediation based on the DOE hot spot factor of two times the soil action 
level, even though the averaging process indicates that the average soil concentration is 
acceptable. 
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Radionuclide Soil Action Level Oversight Panel 

August 26,1999 

Jeremy Karpatkin, Director 
Office of Communications 
U. S. Department of Energy - Rocky Flats Field Office 
PO Box 928 

. Golden, CO 80402 

RE: RESPONSE TO YOUR JULY 2,1999 LETTER #99-DOE-00044 

Dear Jeremy: 

We received and reviewed the above-referenced letter and questions regarding the June RSALOP 
meeting. Enclosed are responses from Risk Assessment Corporation to your questions regarding 
use of the MARSSIM methodology and use of site-specific data in scenario development. Your 
letter also posed several questions related to review of the Task 6 document prior to its final release 
as well as scenario development. If there are still questions regarding these items, please address 
them at the technical briefing immediately prior to the Panel meeting scheduled for September 9, 
1999. 

We would also like to express our appreciation for the support provided by site contractors at the 
July workshop on Radiation Detection and Instrumentation. Larry Umbaugh, Canberra Industries, 
and Bates Estabrooks, RMRS, presented information related to current monitoring techniques 
employed at the site. John Corsi, Kaiser-Hill, videotaped the presentations to be sure the 
information is- available to interested individuals who were unable to attend the workshop. In 
addition, Dave Shelton, Kaiser-Hill provided a timely update on the Actinide Migration Panel’s work. 

~ 

The second public meeting is scheduled for September 8, 1999 from 7 - 9 p.m. at the Broomfield 
City Building. Panel members and RAC representatives will be on-hand to provide a project update 
to the community as we move into the final stages of the study. Thank you again for your ongoing 
interest in and support of this project. 

Sincerely, 

Orklinal S@n& By 

Hank Stovall, RSALOP Co-Chair 

Enclosure: As Stated 
cc: 
DOE-RFFO Kaiser-Hill 
R. McCallister L. Brooks 
Jessie Roberson J. Corsi 

Ominel Signed By 
Mary Harlow, RSALOP Co-Chair 

RSALOP Members 

I D. Shelton 
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Responses Provided by Risk Assessment Corporation to DOE'S Concerns 
in Letter # 99-DOE-00044 Pertaininq to TASK 6: 

DOE Question 1 

The DOE and the Kaiser-Hill team do not understand RAC's recommendation on 
applying MARSSIM to the radionuclide soil action level study. The approach, as 
recommended, seems appropriate for a final status survey of surface soils: however, the 
Task 6 report does not explain cleady how RAC would apply the final status survey 
requirements from MARSSIM to the characterization and remediation of surface soils and 
to subsurface soils. Please elaborate on the recommendation in the final report for Task 
6: Sampling Protocols to address how the final status survey requirements in MARSSIM 
would apply to the characterization and remediation of surface soil and to subsurface 
soils, as well as why RAC believes this approach is preferable to the approach taken by 
the RFCA Parties. 

Response: 

RAC and the RSALOP have agreed that the Task 6 report will be directed toward the final status 
survey and the Task 6 report is cukently being revised accordingly. RAC does not recommend 
the application of the MARSSIM methodology to characterization surveys or soil remediation 
studies. MARSSIM is intended to apply to the final status survey and not to scoping or 
characterization surveys undertaken for the specific purpose of planning remedial action. The 
latter objective would involve different guidelines for sampling strategies and analyses. 

RAC and the RSALOP agree that remediation strategies are outside of the scope of the soil 
action level review and should be left to the discretion of DOE and the Kaiser-Hill team. The main 
concern of the RSALOP is to ensure that the soil action levels have been attained at the RFETS, 
and RAC has recommended that the focus be placed on the final status survey as the avenue for 
ensuring attainment of the soil action levels. 

The soil action levels are being developed for the surface soils at RFETS, and RAC has noted in 
the Task 2 and 3 reports that surface water and groundwater pathways are not being evaluated 
for all the scenarios. Groundwater is an extremely complex pathway and RAC will not assess it in 
significant detail in the soil action level project because of the extensive ongoing research and its 
complexity. RAC will, however, provide a bounding level, screening calculation for a single 
scenario (DOWCDPHE resident) with contaminated _drinking water as a pathway for dose. 
However, the screening level analysis of the groundwater pathway will be used to assess the - -- - - 
impact on the surface soil action levels and not for the purpose of developing subsurface soil 
action levels. A sensitivity analysis presented in the Task 2 report indicated that the inclusion of 
the roundwater pathway had little impact on the overall soil action levels except for 241Pu, 241Am, 
and%", and we expect that this will be true in future simulations because inhalation and external 
doses tend to outweigh ingestion doses for most nuclides. RAC cautions that the results of the 
groundwater assessment are subject to reinterpretation based on any new findings from actinide 
migration studies and additional investigations performed for site remediation purposes. 

RAC has provided a discussion in the Task 2 report (see section 3.1.2 and equations in section 
2.1) concerning remedial strategies. The Task 2 report notes that programs such as RESRAD 
proceed on the assumption of a uniformly contaminated area (subject to variation within a factor 
of 3). For some scenarios it could be desirable to subdivide the site area into some number of 
plots, each of which can be treated as having a uniform concentration of each radionuclide, but 
with concentrations varying from one plot to another. Such subdivision might be of assistance in 
the planning for remediation, because the effects of reducing the most contaminated plots by 
various amounts can be studied explicitly. However, given the relatively small area of the most 
highly contaminated soil, we would be reluctant to recommend this refinement without careful 

- 
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evaluation of any factors that might seem to indicate it. DOE and the Kaiser-Hill team are 
encouraged to consider the use of the subdivision method for evaluating remedial strategies. 
However, at this time RAC considers the development of the model for remedial planning as out 
of scope for the soil action level review. 0 
RAC is currently revising the Task 6 report to emphasize that the recommended methods are 
directed toward the final status survey of surface soil for comparison to the soil action levels. RAC 
agrees with DOE and the Kaiser-Hill team that remedial strategies are important, however, RAC 
and the RSALOP are concerned with ensuring that the soil action levels are attained at the 
RFETS and that the final status survey is the best avenue for this assurance. 

DOE Question 2 

. .  

The Task 6 report uses the parameters of “Area of Contaminated Zone,” “Initial 
Concentrations of Radionuclides, ” “Mass Loading, ” and “Shape Factor“ based on actual 
soil concentrations. While DOE is a strong advocate of using site specific data to the 
extent possible, using site specific information for these input factors is a departure from 
how action levels are usually developed for cleanup sites. Action levels are developed so 
that they can be applied to many different cleanup sites without needing to be 
recalculated. If actual soil concentrations are used, it seems that a unique action level 
would need to be calculated for each cleanup site. Please c l a m  why RAC believes that 
their approach is preferable to the approach taken by the RFCA Parties in developing soil 
action levels. 

Response: 

DOE must be referring to another Task report, since the Task 6 report does not consider these 
parameters. Nevertheless, we would like to respond to this question. The application of site 
specific data has been addressed a number of times in monthly meetings of the panel. It has 
always been our intention to apply site-specific data where they are available and this is clearly 
stated in our proposal. We agree this approach may be a departure from how soil action levels 
are usually developed and we believe this is a strength to our work. There is no question that the 
application of site specific information, when available, result in a more defensible result than that 
derived using data taken from studies at other sites or simply from the literature. We strongly 

- E to adopt this policy for soil action level at all of its sites. 
~ - 

~ . -  - _  - -  - _  - _ .  
-~ - - - - _  

- _  
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Radionuclide Soil Action Level Oversight Panel 

August 12,1999 

Jessie M. Roberson, Manager 
U. S. Department of Energy - Rocky Flats Field Office 
PO Box 928 
Golden, CO 80402 

Dear Jessie: 

On behalf of the Radionuclide Soil Action Level Oversight Panel, we would like to extend a personal invitation 
for you to join us at our second public meeting the evening of September 9. It will be held from 7:OO - 9:00 
p.m. at the Broomfield City Center - Council Chambers. We look forward to updating the community at large 
on this effort and continue to invite their input as we w r k  through the critical remaining weeks of the technical 

We have now passed the mid-point on the technical review of the radionuclide soil action levels. Risk 
Assessment Corporation (RAC) completed the Task 2 Report - Computer Models. Based upon the extensive 
evaluation of available computer codes, as described in this report, and input from the Panel, Risk 
Assessment Corporation is using the RESRAD code for this technical review. 

The Task 6 Draft Report: Sampling Protocols has been completed. RAC has reviewed and incorporated 
comments received from the Peer Review Team and the Panel. Work continues on this report, with 
completion expected in September 1999. 

In addition, the Task 3 Draft Report: Inputs and Assumptions, was released for review at our July meeting. 
This report focused on the key parameters that will most influence the outcome of the soil action level 
calculation. Extensive details and justification are provided for those parameters. Comments from the Panel 
and Peer Review Team have been received and forwarded to RAC for their consideration. 

The Panel also hosted a workshop on August 12 entitled RadiationBetection & Instrumentation. Presenters - 

from the EPAs Las Vegas Radiation & Indoor Environments National Laboratory, Canberra Industries, 
RMRS, and Kaiser-Hill provided information to the Panel on current methods for radiation detection. In 
addition, the workshop was videotaped for use by Panel members who were unable to attend as well as 
community members who express interest in the subject. 

study. 

_ _  
~ - 

- 

Panel members appreciate your support of their work on this project and hope that you can join us at the 
public meeting. We look forward to seeing you then! 

Sincerely, 

Original Signed By Oriqinal Siqned By 
Hank Stovall, Co-Chair 
Radionuclide Soil Action Level Oversight Panel 

Mary Harlow, Co-Chair 
Radionuclide Soil Action Level Oversight Panel 

(303) 466-5986 (303) 430-2400 - Ext. 2174 

e RSALOP Members 



INPUT FROM PANEL MEMBERS REGARDING DISPOSITION OF COMMENTS TO 
TASK 3 DRAFT REPORT: INPUTS 81 ASSUMPTIONS BY RISK ASSESSMENT 
CORPORA TION: 

LEROY MOORE 

Generally, the responses are clearly stated and appropriate. In what follows, I comment 
on areas where I think more attention is needed: 

p. 9: Reviewer refers to p. 8 of RAC's text, saying that Pu "may not get into 
groundwater." RAC has a copy of Litaor's latest paper providing evidence for how it did 
and most likely does get into groundwater. This paper needs to be reviewed and cited 
on this point. 

p. 1 1 : Reviewer refers to Krey. Litaor built on and commented on Krey's work in J. 
Environmental Quality (1 999, 24506-16, and follow-up comment by Krey and Litaor 
appeared in ibid., 24: 1229-1231 - items not referenced by RAC and thus evidently not 
examined. 

p. 15: Reviewer (comment on p. 40, groundwater) seems unaware of studies at Rocky 
Flats (Litaor 1999 MS) and NTS (Science, Jan 99) that Pu in particle and colloidal form 
migrated in groundwater. 

p. 21 : Reviewer again raises the legal question re: RSALs misuse of the concept of 
institutional controls. This point needs to be addressed. I urge RAC to seek an 
interpretation from an appropriate party - am myself seeking an interpretation from the 
ofice of Robert Perciasepe at EPA headquarters. Perhaps RAC could send him a 
memo urging him to provide a reply to my questions. 1'11 FAX my correspondence on 
this point. 

-. - - - 

p. 39: In response to my quesfion-re: RBE of Pu, RAC says "RBE is built into risk - 

assessment, which in turn is built into dose limits provided for this study.. . We plan to 
comment on risk in the Task 5 report.. . ." To me, this implies that RAC intends to use 
the RBE used in setting the original RSALs, which to me is unacceptable. I will raise 
this issue more fully later. 

= _ =  _ =  - 

DEAN HElL 

Several of the reviewers questioned certain scenarios and scenario parameter values. 
It seems that any scenarios chosen for this type of assessment will always be subject to 
scrutiny and criticism. As RAC pointed out in their responses, the scenarios were 
developed and agreed upon after numerous meetings with the Panel. The most 
important aspect of these scenarios is that the details are clearly identified and reported, 
which has been accomplished in the Task 3 report. 



The values chosen for distribution coefficients were also questioned. RAC will review 
recent information from the Actinide Migration Panel, which includes measurements of 
distribution coefficients for the Rocky Flats site. 0 
In my opinion, RAC has satisfactorily addressed the peer review comments with one 
exception: Reviewer B expressed concern that the method of sensitivity analyses in 
which the value of a parameter was varied by a factor of ten in either direction was 
inadequate in that the full range of each parameter was not represented. Reviewer E 
made a very similar comment. This is an important point, considering that the possible 
range of values for some parameters may be much greater than two orders of 
magnitude. RAC is fully aware of the need for including the range of values of a 
parameter in a sensitivity analysis; Jill Weber educated us on this point in a presentation 
at a previous meeting. RAC must have reasons for selecting the method used; 
however, these reasons are not discussed in the report. I recommend that in the Task 3 
report, RAC should either validate the method used in the sensitivity analyses 
(regarding the factor of 10 in either direction) for each parameter, or explain the 
potential errors associated with the method that was used. For example, the range of 
some parameters such as soil bulk density is encompassed by less than two orders of 
magnitude. Also, the method might be validated if there is confidence that the starting 
values for parameters are within 1 order of magnitude (in either direction) of the true 
va I ues. 

VICTOR HOLM 

The inputs in RESRAD often are related. For instance, in the 1996 RSAL, several 
parameters are entered to model groundwater including elaborate justification for the 
values; but, then the portion of contaminated water used in irrigation is set to 0.0 and 
the groundwater pathway is turned off making these parameters meaningless. In the 
same way they specified that the time spent indoors be set to 1 .O, meaning that the 
receptor would always be indoors. They did this because they used a shortcut to set 
the external gamma shielding factor. As a result, they needed to set the time indoors to 
1.0. When they came to the indoor inhalation shielding factor, a parameter that is much- 
more important, they were forced to set it to 1 .O also. What I am trying to say is that 
unless one id very familiar with RESRAD, it is easy to be led astray. I believe several of 
the reviewers’ comments result from a misunderstanding of this type. 

- - 

- 

Reviewer D brings up a number of very important points. The reviewer is uncomfortable 
with the dose levels adapted and is also under the assumption that CERCLA applies to 
the RSALs. At the very first meeting on revising the RSALs, held in September of 1997, 
DOE agreed to provide money on the condition that the contractor would not examine 
the dose levels. That is why it is not in the scope of the contract. The Rocky Flats 
Cleanup Agreement (RFCA) sets these dose levels and it is a legally binding document 
that in this case supersedes CERCLA. We spent several meetings examining 
scenarios and I think we are following the guidance. The reviewer also does not 
understand the geohydrology of the buffer zone. The reason for not including 



groundwater is that most geologists familiar with the site don't believe that the water if 
sufficient for more than 1 or 2 ranchers. 

The last point I wish to make is that I remain very uncomfortable about not including a 
suburban resident. The rancher is probably the most sensitive scenarios, but the 
suburban resident is a far more likely scenario if institutional controls fail. Including this 
scenario would satisfy at least one of Reviewer D's objections. 
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' Rocky Mountain Peace and Jus 
P. 0. Box 1 156, Boulder, CO 80306 303-444-6981 Fi 

To: : 
: From: 

Re: 
Date: 

. .  

Mr. Robert Perciasepe, EPA 
LRRoy Moore 
Questions about Rocky Flats Radionuclide Soil Action LeveIs (RSALs) 
Apd28,1999 

1) According to an EPA document, 'The Relationship Between Dose and Risk and Its 
Implications in Developing the Radiation Site Cleanup Standard (Fwrth ha€€, December 12, 
1995, pp. 22,23,33 -- referenced in the attached pages fiom "Actibn Levels for Radionuclides in 
Soils for Cleanup of Rocky Hats"), the 15 mendyear dose limit adopfed for the R w  Flats 
RSALs equals a risk of approximately 3 times IO-to-minus-4 or three times the CERCLA 
requirement that risk under ckmup not exceed 10-to-minus-4, Does the Rocky Flats RSAL 15 
mredyear dose level therefore violate CERCLA? 

a 2) A peer reviewer for the independent assessment of the Rocky Flats RSALs now under way 
states t h t  the adopted RSALs misapply the concept of "iustitutiod wnrols" (see attached 
"Review Comments on the March 1999 Draft Report - . . for Task 2: Computer Models"). Do 
the Rocky Flats RSALs violate CERCLA m the &ay the RSALs misapply the 'mStitUtional 
controls" concept? 

DISTRIBUTED AT RSALOP PANEL MEETING 04/09/99 BY LEROY MOORE 

, . . . . .  
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\* AUG-26-1999 16:83 FROM RM PEACE 8, JUSTICE CENTER TO 3834568858 P.02 

UNITED STATES ENVIRONMENTAL PROlECllON AGENCY i 
WASHINQTON. D.C. 26460 I 

i 

i 
1 

i 

Leroy Moore 

1520 Euclid Avenue 
Boulder, CO 80302 

Dear Mr. Moore: 

Rocky Mountain Peace and Justice Center I 

i 
Thank you for your letter to Robert Perciasepe regarding Rocky Flats RadijMuuclide Soil 

Action Levels (€GALS). Mr. Perciasepe has asked me to respond on his behalf. You asked two 
questions. The first is, "Does the Rocky Flats RSAL 15 mrem(year dose level the/efbre violate 
CERCLA?" The second is, "Do the Rocky Flats RSALs Violate CERCLA in the way the RSALs 
misapply the 'instiMZ0na.l controls' concept?" The answer to both questions is n . 

EPA does not view the upper boundary of the CERCLA risk range to be 
of 1 ~ 1 0 ~ .  OS'WER Directive No. 9200.4-1 8, dated August 22,1997, titled 
Cleanup Levels for CERCLA sites With Radioactive Cona"f"f'oy includes the'statement 
upper boundary of the risk range is not a discrete boundary at 1x10 , althougb the! Eavir 
Protection Agency @PA) generaUy uses 1x104 in making risk management decidons. A 
specific risk estimate around 10' may be considered acceptable ifjustifled based bn &e speckc 
conditions." EPA has used 15 mrdyear or 3x1 Od risk of Oontractbg a &tal canker in other 
CERCLA situations. The directive cited above is available on the EPA Internet dte 
(http://www.epa.gov/radiatiodclemup), and contains more infixmation and addi$onal 

I 
I 

~ references. I 
- I 

-. 
- _  - _  

EPA does iot believe that the concept of hstitdonal mnhols was misapdlied when the- 
Rocky Flats WALs were developed. The WAIA w m  derived w examining v&ow scenarios, 
including the suburban residential scenario for 85 mrem and the office worker s&mio for 15 
nem, and then choosing the most conservative action level. In a$iXon, my staff has discussed 
your concern with Timuthy Rehder, who is the BPA Region 8 Remedial Project m g e r  for 
Rocky Flats. Mr. Rehder stated that EPA, the Department of Energy and the Colbrado 
Department of Public Health and Environment are planning to reeValuate the R d b  Flats RSALs 
in light of hf'ormation that has become available since the RSALs were develoh m October 
1996. They will also consider recently developed cleanup levels at other sites, niw guidance 
documents and regulations, and the recommendations h m  the indepenbnt conwor who is 
reviewing the RSALS. It is anticipated that any revisions to the RSALs will lx Einalized early 
next year. 

I 

I , 
I 

I 

e .  
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August 30,1999 

Dr. Evan Douple 
Director, Radiation Studies Branch 
National Research Council, Suite 342 
2101 Constitution Avenue, NW 
Washington, DC 20418 

Dear Dr. Douple, 

Numerous interested scientific and citizens organizations have continued to 
express serious concern about the composition of the BEIR VI1 panel, despite 
the most recent revisions to its membership. We have had an opportunity to 
review the institutional and disciplinary backgrounds of the panel members. 
We urge the National Research Council to improve the scientific and public 
credibility of this important panel by changing the membership to insure that 
the committee is not, and does not appear to be, dominated by one side of a 
controversial scientific area. 

i 

Differences of theoretical perspective, concepts, methods and interpretation of 
evidence exist in all scientific areas. Such differences, which promote testing 
of hypotheses, efforts at replication, and scrutiny of established assumptions 
and new evidence, are essential to progress in any discipline. 

However, unlike the situation in many other areas of science, radiation health 
effects research has been profoundly shaped by the Cold War legacy of 
secrecy and efforts to minimize public concerns about,nuclear weapons, 
nuclear power and biological effects of ionizing radiation. These influences 
on institutions and investigators funded by the Department of Energy, its 
predecessor organizations, and similar agencies in other countries, have been 
documented in numerous government reports, books, and articles in scientific 
journals (1-12). As a result, responsibility for analytical epidemiological 
studies was transferred from the Department of Energy to the Department of 
Health and Human Services. 

- 2 - The current BEIR-YI paqel is dominated by individuals whose work has been 
- _  - .  

conducted within institutional settings heavily influenced by organizations- - - 
with interests in the nuclear industry and does not include a significant 
number of persons who have demonstrated independence from this 

. institutional setting in their peer-reviewed publications. We must make clear 
that we are not questioning the integrity of individual scientists named to the 
panel, but rather the institutional history and the lack of balance in the panel 
as a whole. The credibility of the work of this important panel - and ultimately 
that of the National Research Council - will be severely compromised as a 
consequence of its current composition. Such a result will damage the 
reputation of science in the public's view and cast doubt on the integrity of 
public health policy. 

Sincerely, 

Steve Wing, Ph.D., Associate Professor, Department of Epidemiology, School of 

Rudi H. Nussbaum, Ph.D., Professor Emeritus of Physics and Environmental 
Public Health, University of North Carolina at Chapel Hill 

Sciences, Portland State University 



F. Owen Hoffman, Ph.D. President, Director, SENES Oak Ridge, Inc., Center for 
Risk Analysis 

Alice M. Stewart, M.D., Professor, Department of Public Health and 
Epidemiology, University of Birmingham 

John W. Gofman, M.D., Ph.D., Professor Emeritus of Molecular and Cell Biology, 
University of California at Berkeley 

Gregg S.  Wilkinson, Ph.D., Professor, Department of Social and Preventive 
Medicine, School of Medicine and Biomedical Sciences, State University of 
New York at Buffalo 

Richard Clapp, Sc.D., Associate Professor, Boston University School of Public 
Health 

David B. Richardson, Ph.D., Oak Ridge Associated University Fellow 

. .. 
cc: Dr. William Colglazier, NAS 

Dr. Rick Jostes, NAS 
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June 18,1999 

.MEMOl2ANDUM FOR THE SECRETARY 

FROM: Gregory H. Friedman (Signed) 
Inspector General 

SUBJECT: INFORMATION: Audit Report on "Hanford Site Cleanup Objectives Inconsistent 
With Projected Land Uses" 

BACKGROUND 

The cleanup of the Hanford Site (Hanford) is estimated to take over 50 years at a cost close to $100 billion. 
Prior reviews have shown that unrealistic land use assumptions 
can increase cleanup costs. Therefore, the objective of this audit was to determine ifthe Richland 
Operations Office (Richland) was cleaning Hanford consistent with projected land uses. 

RESULTS OF AUDIT 

Although the 200,300, and 1 100 Areas were being cleaned consistent with projected future uses, the 100 
Area was not. Based on a 1995 interim Record of Decision (ROD) that was issued by the U.S. 
Environmental Protection Agency and the Washington State Department of Ecology, Richland was in the 
process of cleaning the 100 Area waste sites for unrestricted use, which would make the land suitable for 
esidential use. Since 1992, however, projected land uses for the 100 Area were all nonresidential. Richland e ost analyses showed that cleaning for nonresidential use could sigdicantly reduce cleanup costs. Although 

Richland could have sought amendment of the cleanup objective specified in the interim ROD, it did not. 

In April 1999, Richland issued the draft Hanford Remedial Action Environmental Impact Statement (HRA- 
EIS). The draft included six scenarios for the f h r e  use of the entire site. None of the scenarios included 
residential use. Richland anticipated issuing the HR4-EIS ROD, which would speclfL the Department's land 

- use decision, in November- 1999.- We recommended t-btfichland seek to amend the 1995 interim ROD no 
later than November 1999, assuming the land use decision was other thanresidential, i i ~  order to achieve - 

consistency between projected land use and the cleanup objective. The Department estimates that changing 
the cleanup objective from residential to nonresidential for just three waste sites within the 100 Area could 
result in a $12 mihon savings. We also recommended that Richland challenge any future cleanup objectives 
that are inconsistent with projected land uses. 

= 

MANAGEMENT REACTION 

Richland agreed with both recommendations. 

Attachment 

cc: Deputy Secretary 
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Overview 

INTRODUCTION 
AND OBJECTIVE 

In the late 198Os, the Hanford Site's (Hanford) mission of producing 
nuclear materials for national defense programs ended and a transition to 
an environmental restoration mission began. The ultimate goal of 
the restoration mission is to protect public health and safety, through 
mitigation and remediation of soil and groundwater contaminants, which 
included radioactive and hazardous wastes. The cleanup of Hanford is 
estimated to take over 50 years and cost close to $100 billion. 

CONCLUSIONS AND 
OBSERVATIONS 

- - -- 

Although the Department of Energy (Department), Richland Operations 
Office (Richland) is steward of the Hanford lands, regulatory 
responsibility for the cleanup is shared with the U.S. Environmental 
Protection Agency (EPA) and the State of Washington, Department of 
Ecology (Ecology). In May 1989, these three entities entered into an 
Interagency Agreement, The Hanford Federal Facility Agreement and 
Consent Order, to provide a legal and procedural framework for 
regulatory compliance and cleanup of Hanford. As part of this 
fi-amework, EPA and Ecology issue a Record of Decision (ROD) that 
documents the cleanup objective (that is, cleanup level) selected for an 
operable unit and the basis for the selection. Operable units, which are 
groupings of waste sites, exist within Hanford's 100,200, 300, and 1 100 
Areas. 

The objective of the audit was to determine whether Richland was 
cleaning Hanford consistent with projected land uses. 

, 
I 

I 

Although the 200,300, and 1100 Areas were being cleaned consistent 
with projected hture uses, the 100 Area was not. Richland was in the 
process of cleaning the 100 Area waste sites for unrestricted use, which 
would make the land suitable for residential use. Since 1992, h-owever, 
projected uses for the 100 Area were nonresidential, such as recreation 
and wildlife preservation. Cleaning for residential use, which is costly 
and entails applying the most stringent environmental requirements, is 
therefore inappropriate. For example, Richland studies showed that 
cleanup costs for three 100 Area waste sites could be reduced by 14.2 
percent if the cleanup objective was changed fi-om residential to 
nonresidential use. 

- 

-~ - 

Similar concerns about applying the most stringent environmental 
restoration requirements to Department sites have previously been 
expressed by the General Accounting Office (GAO) and the Office 
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a of Inspector General (OIG). In 1994, GAO reported that EPA and the 
Department assumed that all of the Department’s facilities would be 
cleaned for residential purposes, without consideration of projected 
land uses. In 1996, GAO testified that decisions on how much to clean 
up a site should be affected by forecasts of future land use, that the 
forecasts were crucial in estimating the potential for human exposure 
to contaminants, and that cleaning a site to a higher objective than 
required by projected land use wastes valuable cleanup funds. The OIG, 
in 1996, reported that the Savannah River Operations Office 
had entered into agreements with Federal and State regulators; the 
regulators assumed that the groundwater within certain Savannah River 
Site areas would one day be used for drinking water purposes, even 
though Savannah River officials stated that it was not their intention to 
use the areas for residential purposes (see Appendix 2). 

Cleaning the 100 Area consistent with projected land use would 
aid the Department in achieving several objectives shown in the 
1997 Strategic Plan and the Revised 1999 Final Performance Plan. 
For example, the Department has the Environmental Quality 
objective of reducing the life-cycle costs of environmental cleanup. 
Corporate Management objectives include maximizing resources and 
strengthening land management to ensure cost effective operations. 
By expending only the resources needed to clean the land for its 
projected use, Richland will have contributed to achieving these 
objectives. 

In our opinion, the matters discussed in this report represent material 
. _  - -  . - _  ~ control weaknesses within the Department that should be 

red when-preparing the yearend assurancememorandum on . - - 

I internal controls. 

(Sinned) 
Office of Inspector General 

Page 2 Conclusions And Observations 



100 Area Cleanup Objective Inconsistent 
With Projected Land Uses 

Cleanup For Residential 
Use Is Inconsistent With 
Proiected Land Uses 

Richland was generally cleaning the H d o r d  Areas to their projected 
future uses. However, the 100 Area was being cleaned for "residential 
use," which was defined as continuous occupancy of the land and 
consumption of local plants, animals, and home-garden products. Land- 
use planning documents had never envisioned such use. 

As early as 1992, land use documents described only nonresidential uses 
for the 100 Area. The 1992 report prepared by the Hanford 
Future Site Uses Working Group (Working Group) projected only 
four uses of the 100 Area, all of which were nonresidential: Native 
American uses, such as fishing and hunting; limited recreation; B 
Reactor Museum; and wildlife and recreation. Although one section 
of the report called for ultimately achieving unrestricted use of the land, 
such use went unmentioned as draft Comprehensive Land Use Plans 
(Use Plan) began to be published. The first draft Use Plan, published 
in 1996, recommended controlled access and recreation along the river 
and restricted open space for the balance of the land. Nonresidential use 
continued to be shown in the 1998 and 1999 drafl Use Plans, 
which stated the preferred land uses for the 100 Area to be grazing for 
vegetation management, recreation, and preservation. 

Since only nonresidential uses were described in the Working Group's 
report and subsequent land Use Plans, the 100 Area should be cleaned 
for nonresidential use to be consistent with projected land use. 

The premise that cleanup should be consistent with projected land use 
has been recognized repeatedly. In 199 1, for example, the Advisory 
Committee on Nuclear Facility Safety recommended to the Secretary 

committee stated that it was %idely understood-that taxpayers could not= 
afford to return all of the Department's contaminated land to pristine 
conditions. In November 1991, EPA, Ecology, and Richland declared 
their agreement with this premise by stating, in the Hanford Past- 
Practice Strategy document, that "past-practice cleanup actions are to be 
compatible with projected future land uses" and "cleanup requirements 
will result fiom selection of remedial alternatives, based on foreseeable 
uses of the land." In 1994, the GAO reported that EPA and the 
Department had assumed that all Department facilities would be cleaned 
for residential purposes. In response to GAO's report, EPA issued a 
directive indicating that cleanup decision-making should reflect 
"reasonably anticipated future land use" and that this could lead to 

Cleanup Should Be 
Consistent With 
Projected Land Use - - - 

~ of E-nergy that cleanup be based on projected future land use. The - - _=  ~- ~ 

~~ 

Page 3 Details Of Finding 



0 more expedited, cost effective cleanups. More recently, EPA and 
Ecology stated, in the 1995 interim ROD issued for the 100 Area 
waste sites, that a key component to identlfying the extent of cleanup 
necessary is the determination of "potential hture land use." Thus, the 
premise that cleanup should be consistent with projected land use was 
agreed to by Richland, EPA, Ecology, and others. 

Richland Has Not 
Challenged The 
Cleanup Objective 
In The 1995 Interim ROD 

Nevertheless, EPA and Ecology continued to insist that the 100 
Area sites be cleaned to an unrestricted state, and Richland has not 
challenged the 1995 interim ROD that specified such cleanup. 
Importantly, the interim ROD stated that cleanup goals would be re- 
evaluated ifland use determinations were inconsistent with the goals 
presented in the interim ROD. As land use plans were clarified and 
continued to focus on nonresidential uses, Richland could have sought 
to amend the interim ROD to achieve consistency between cleanup 
levels and land use. Richland did not do so because it believed that a re- 
evaluation of the interim ROD should wait until the land use decision 
was finalized. 

Richland will have an excellent opportunity to seek amendment 
of the interim ROD when it issues the Hanford Remedial Action 
Environmental Impact Statement (HRA-EIS) ROD. This ROD will 
contain the Department's land use decision. The April 1999 draft 
HRA-EIS included six scenarios for the use of the entire Site. None 
of the scenarios included residential use. More speciiically, the 
Department's recommended scenario for the 100 Area continued to be 
one of recreation, conservation, and preservation. Richland anticipates 
issuing the HRA-EIS ROD in November 1999. 

- - - _  - - - -  - 
~ 

Increased Costs 

- 
- ~_._ - -  - .  ~ ~ - -  

Continuing to support cleanup objectives that are inconsistent with 
projected land uses unnecessarily increases restoration costs. In 1994, 
for example, the Department's Assistant Secretary for Environmental 
Management stated that incorporating realistic land use assumptions in 
the cleanup process could save the Department in the range of $200 
million to $600 million annually. At Richland, the combined results of 
two cost analyses showed that changing the cleanup objective from 
residential to industrial for just three waste sites within the 100 Area 
would reduce the cleanup cost from $85.5 million to $73.4 million, a 
14.2 percent reduction. Other cost reductions are also possible. If 
Richland actively supported nonresidential cleanup objectives for 
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future RODs, for instance, it might avoid the costs that would be 
incurred for public review and comment of selected remedies when 
land use is finalized and cleanup goals are re-evaluated. Also, reducing 
the cleanup level of the 100 Area to that compatible with projected land 
use would result in the removal of less soil and, thereby, save additional 
funds by reducing the need to expand the Environmental Restoration 
Disposal Facility. 

RECOMMENDATIONS 

MANAGEMENT 
REACTION 

We recommend that the Manager, Richland Operations Office: 

1. seek to amend the 1995 interim ROD in order to achieve 
cleanup levels that are consistent with land use decisions, no later 
than issuance of the HRA-EIS ROD in November 1999; and, 

2. challenge future RODs having cleanup objectives that are 
inconsistent with projected land uses. 

Richland concurred with the recommendations. Upon issuance of the 
HRA-EIS ROD, Richland will seek to amend, where necessary, the 
interim ROD in order to achieve cleanup levels that are consistent 
with adopted land use. Richland will also continue &I challenge future 
cleanup objectives that are inconsistent with projected land uses- 

Management comments are responsive to the recommendations. If there 
is a delay in issuing the HRA-EIS ROD, however, we recommend that 
Richland seek an amendment to the interim ROD on the basis of the land 
use projected in the draft HRA-EIS. Otherwise, Richland will continue 
to clean the 100 Area waste sites to a level exceeding the projected land 

AUDITOR COMMENTS 
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The audit was performed fiom August 12, 1998 through April 30,1999, 
at Richland's offices; the Richland offices of EPA and Bechtel Hanford, 
Inc., the environmental restoration contractor; and Ecology's 
Kennewick, Washington, office. 

METHODOLOGY To accomplish the audit objective, we: 

interviewed Richland, EPA, Ecology, and contractor personnel; 

reviewed laws, regulations, the 1995 interim ROD, land use plans, 
and contractual requirements; 

reviewed budgets and expenditures; 

evaluated rationales for cleanup objectives; and, 

0 evaluated Richland and contractor efforts to minimize cleanup cost. 

The audit was performed in accordance with generally accepted 
Government auditing standards for performance audits and included 
tests of internal controls and compliance with laws and regulations to the 
extent necessary to satisfy the audit objective. Accordingly, we assessed 
management controls to ensure cleanup objectives were consistent with 
projected land uses. Because our review was limited, it would not 
necessarily have disclosed all internal control deficiencies that may have 
existed at the time of our audit. We did not conduct a reliability 
assessment of computer-processed data because only a very limited 
amount of such data was used during the audit. There were no 

conference with Richland's Director, Restoration Projects on 
May21, 1999. 

- - - - -performance measures applicable to the audit-objective, We held an exit . -  ~ 
- _  - -  

- .  - 
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e Appendix2 Related Office Of InsDector General And General Accounting Office Reviews 

This review concerned the consistency of Richland's cleanup of Hanford waste sites with projected land 
uses. Prior OIG and GAO reviews related to slmilar issues are listed below. 

Audit of Groundwater Remediation Plans at the Savannah River Site, ER-B-96-02, June 1 1, 1996 

The Savannah River Operations Office had agreed to decrease groundwater contamination to levels 
that would allow human consumption, although it was unlikely that anyone would live above the 
groundwater or drink it. 

SUPERFWD-More Emphasis Needed on Risk Reduction, GAOIT-RCED-96-168, May 8,1996 

EPA's decisions on whether and how much to clean up a site were affected by the agency's forecast of 
how the site would be used in the future. EPA was criticized for assuming too often that sites would 
be used for residential purposes, thereby driving up cleanup costs unnecessarily. 

ENVIRONMENTAL PROTECTION-Issues Facing the Energy and Defense Environmental 
Management Programs, GAO/T-RCED/NSIAD-96- 127, March 2 1,1996 

The Department usually assumed that all of its facilities would be cleaned up so that their use would be 
unrestricted; however, many facilities were so contaminated that unrestricted use was unlikely. 

NUCLEAR CLEANUP-Completion of Standards and Effectiveness of Land Use Planning Are 
Uncertain, GAOIRCED-94- 144, August 26, 1994 

~ 
- .  Incorporating more realistic land use assumptions into the selection process for a cleanup remedy 

significant cost savings-from $200 million to $600 million annually, according to the Department's 
Assistant Secretary for Environmental Management. 

- _  =-- - under the Comprehensive Environmental Response, Compensatiorwnd Liability Act could result in -~ - 

Page 7 Related Office Of Inspector General And 
General Accounting Office Reviews 3 9 -  



Report No.: DOEAG-0446 

CUSTOMER RESPONSE FORM 

The Office of Inspector General has a continuing interest in improving the usefulness of its 
products. We wish to make our reports as responsive as possible to our customers' 
requirements, and, therefore, ask that you consider sharing your thoughts with us. On the back 
of this form, you may suggest improvements to enhance the effectiveness of fbture reports. 
Please include answers to the following questions ifthey are applicable to you: 

1. What additional background information about the selection, scheduling, scope, or 
procedures of the audit would have been helpful to the reader in understanding this report? 

2. What additional information related to findings and recommendations could have been 
included in this report to assist management in implementing corrective actions? 

3. What format, stylistic, or organizational changes might have made this report's overall 
message more clear to the reader? 

4. What additional actions could the Office of Inspector General have taken on the issues 
discussed in this report which would have been helpful? 

Please include your name and telephone number so that we may contact you should we have any 
questions about your comments. 

Name Date 

Telephone Organization 
- -  .- - 

- ~. - _ _  - _  - -- - when you have Gmpleted this form, you may telex it to the Office of Inspector General at - _  - 
(202) 586-0948, or you may mail it to: 

Office of Inspector General (IG-1) 
U.S. Department of Energy 
Washington, D.C. 20585 
ATTN: Customer Relations 

If you wish to discuss this report or your comments with a staff member of the Office of 
Jnsnector General. Dlease contact Wilma Slaughter at (202) 586-1924. 
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The Office of Inspector General wants to make the distribution of its reports as customer friendly and cost 
effective as possible. Therefore, this report will be available electronically through the Internet at the 

following alternative addresses: 

U.S. Department of Energy Management and Administration Home Page 
http://www.hr.doe.gov/ig 

or 
http://www.ma.doe. gov 

Your comments would be appreciated and can be provided on the Customer Response Form 
attached to the report. This report can be obtained from the: 

U.S. Department of Energy 
Office of Scientific and Technical Information 

P.O. Box 62 
Oak Ridge, Tennessee 3783 1 
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Attached is the agenda for the Radionuclide Soil Action Level Oversight Panel meeting that 
will be held this Thursday, October 14 from 4-7 p.m. at the Broomfield City Building. 
Please note that no 230 technical discussion is scheduled prior to this week's meeting. 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
October 14,1999 - 4:OO p.m. - 7:OO p.m. 

Broomfield City Building - Zang’s Spur/Bal Swan Conference Rooms 

NOTE: Minutes am presented in draft form and should not be quoted or distributed until receiving final 
approval by the Radionuclide Soil Action Level Oversight Panel at its November 11,1999 meeting. 

Hank Stovall, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel 
(RSALOP or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Laura Till, Facilitator Brady Wilson, RFCAB Staff Victor Holm, RFCAB 
Carla Sanda, AIMS1 
John Corsi, Kaiser-Hill Todd Margulies. TM Consulting Diane Niedzwiecki, CDPHE 
Steve Gunderson, CDPHE 
Dean Heil, CSU Kathleen Meyer, RAC Ken Korkia, RFCAB 
John Rampe, DOE-RFFO 

Mary Harlow, City of Westminster 

Carol Lyons, City of Arvada 

Kathy Schnwr, City of Broomfield 

Niels Schonbeck, MSCD 

Joe Goldfield, CCANW 

Joel Selbin, UGBoulder 

MINUTES REVlEWlAPPROVAL 

Minutes of the September 9,1999 Panel meeting were reviewed and approved as printed. 

AGENDA REVIEW 

Laura Till reviewed the Agenda as well as the Group Agreements. The agenda was slightly modified as follows: 
Tim Rehder, EPA, was unable to attend and make the presentation scheduled at 4:35; therefore, that portion of 
the meeting was abbreviated to provide time to distributed a comparison chart for NRC vs EPA Cleanup 
Standards. Ms. Till also announced that due to Co-Chair schedules, every effort would be made to close the 
meeting no later than 6:45 p.m. 

CO-CHAIRS UPDATES 

RESRAD ReDorts 

Mary Hariow checked in with Panel members to determine if there were any concerns or -wmments regarding 
= -  

-- - 

RESRAD development. Victor Holm responded that in general after looking at the documents and taking‘into 
consideration relevant computer programs, it appears that the soil ingestion and inhalation components were very 
similar in all the models. One exception is that RESRAD 5.82 has incorporated a much lower dose. Issues 
surrounding plant transfer functions are more difficult; many models allow no changes in plant transfer functions, 
which makes it difficult to compare. If one can use the same parameters, the programs do agree. From all of 
this, it doesn’t appear that the programs actually calculate the doses much differently. The equations used within 
the programs are very similar. Some may have more flexibility and permit easier changes to values and some are 
much more modem than others. As an example, the GENll program is quite antiquated since it was developed in 
the 1980s. Overall, there really isn’t much difference in benchmarking in the various programs. The area factor 
publication is the same paper that was discussed several months ago and explains the differences between 
Version 5.82 and the new version. Mr. Holm also mentioned that in a recent meeting Dr. Ward Whicker provided 
a short presentation regarding plant transfer functions. Dr. Whicker remarked that based upon his experience, 
plutonium (as opposed to other radioisotopes) doesn’t tend to build up in the food chain. His work has shown that 
at each level, plutonium is a factor of -loa. This also holds true for dairy products, as well, so this issue does not 
appear to be an area of concern. Reports from NCRP, ICRP, and IAEC support this finding. 

~ *ACTION ITEMS: 
4 
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FINAL DRAFT TASK 3: INPUTS AND ASSUMPTIONS 

Copies of this final draft were distributed at the meeting. This final draft version reflects and/or incorporates all - 

comments received. 

VICTOR HOLM MEMO TO JOHN TILL 

A copy of a memo from Victor Holm to John Till was available on the information table. Mary Harlow reminded 
Panel members that all requests and input to John should be addressed, if possible, at the meetings and 
technical discussion sessions. If additional info must still be transmitted to RAC, please indicate whether or not it 
requires a written response. 

JESSIE ROBERSON REASSIGNMENT 

Jessie Roberson has been nominated as a prospective member to the Defense Nuclear Facilities Safety Board, 
which will likely result in her reassignment to Washington, DC. Ms. Roberson has worked with the Panel to 
secure funding for this technical review and has been supportive of the work. At the recent Steering Committee 
meeting, it was agreed that the Panel would draft a letter to Ms. Roberson with an update and request ongoing 
future support from the new DOE-RFFO manager as this technical continues and is completed. 

ENERGY COMMUNITIES ALLIANCE (ECA) PRESENTATION 

The =hairs recently attended an ECA Conference near Hanford, Washington and made a presentation 
entitled "Soil Cleanup Levels As A Driver For Future Use". Copies of the presentation were available on the 
information table. The presentation dealt with future use issues and included information on the ongoing technical 
review for the soil action levels. 

BOULDER DAILY CAMERA ARTICLE 

An article written by Katy Human that recently ran in both the Boulder Daily Camera and Broomfield Enterprise 
was available on the information table. 0 PROJECT EXTENSION 

The technical review has been extended through March 2000. To conserve budget, John Till will travel to meet 
with the Panel for the November, January, and March meetings only. No additional budget is available for the 
contract extension. 

I Panel Discussion: 
Todd Margulies expressed concern that this project could perfaps go on longer than the March extension. -~ 

Hank Stovall acknowledged his concern but added that no additional budget-is available for continuing work, 
so the project must be completed with results submitted to DOE by March 31, 1999. However, some follow- 
up may be required from the Panel to "shepherd" the results through the system, but that decision will have to 
be decided and agreed upon by Panel members at a Mure meeting. 

~ 

ADMlNlSTRATNE/FAClLlTATlON BUDGET - Discussion Lead: Ken Korkia, RFCAB 

As a follow-up to the decision to extend the project by three months, Ken thoroughly reviewed the project budget 
and distributed a work sheet reflecting total budget and expenditures to date. As of today, the entire budget is 
62% spent (AIMS, Facilitation, and RAC). Carla Sanda provided detailed estimates to continue administrative 
support for each of the meetings through March, which amounts to -$10,825.00. Since there is -$12,374 
remaining in the administrative budget, that should provide sufficient funding for ongoing administrative support at 
all panel meetings and the final public meeting. In addition, any funds remaining in that portion of the budget 
could also be applied to facilitation support for regular panel meetings. It appears that there will be sufficient 
funding for facilitation support at Panel meetings, but not enough for the public meeting. It is anticipated that the 
final public meeting should proceed smoothly with Co-Chair facilitation. 

Utes -October 14, 1999 Radionuclide So17 Action Level Oversight Panel Meeting 
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Funds budgeted for peer review efforts are right on target, and there may be some funds remaining in this 
category at project conclusion. In short. it appears that the project should be able to continue through March 
within budgeted dollars, but no additional monies are available for any funded effort past that period. 

NRC vs EPA CLEANUP STANDARDS - Discussion Lead: Mary Harlow, Co-Chair 

This agenda item resulted from an earlier discussion regarding NRC versus EPA cleanup standards particularly 
as they apply to unrestricted release. The =hairs had scheduled a presentation by Tim Rehder to discuss 
this topic, but Mr. Rehder suggested that Panel members first review a handout prepared by Laura Brooks, 
Kaiser-Hill, which clearly compares and contrasts the differences in cleanup standards for the two entities. Ms. 
Harlow asked that the Panel review the materials and advise the Co-Chairs if further discussion is required. 

DRAFT FINAL REPORT: TASK 3: INPUTS 8 ASSUMPTIONS - Discussion Lead: Dr. Kathleen Meyer, RAC 

0 

Copies of the final draft report were available on the information table. The report describes all inputs and 
assumptions that will be used to calculate the soil action levels, which will be reported in the Task 5 draft report 
scheduled for delivery at the November meeting. Dr. Meyer discussed several key changes to the document: 

Kd Values (distribution coefficient) - RAC has reviewed and included data from the Actinide Migration 
Panel's ongoing work. The Kd median values have gone up, although the distribution has become 
broader. 
Inputs for the groundwater pathway have been included for both irrigation and drinking water for the 
rancher as well as the child and infant, since it is assumed that the child and infant will be part of a 
resident family. Milk and meat have also been included as potential pathways. 
ICRP 72 vs ICRP 30 - RAC feels strongly that ICRP 72 values are the best to use at this time. Much 
work has gone into developing the more recent standards. One of the most significant changes has been 
to the amount of material deposited in the lung. The difference accounts for a factor of two. The newer 
model breaks things down more; i.e., it assumes that part of the inhalation is by a 'nose breather", 
whereas previously it was assumed that everything was inhaled through the mouth. The newer version 
portrays things more realistically. In addition, the new values provide a breakdown of dose to specific 
cells within the sub layers, whereas the previous version calculated a "smeared" dose. 

0 

Panel Discussion 
Joe Goldfield indicated that if is his understanding that the Kd values are based on whether if is assumed that 
plutonium is soluble or insoluble. Mr. Goldfield fuzher asserted that: (a) no data exists as to the form of the being 
considered, which means that Kd values are subjecf to a great deal of question since the values are based on 
assumptions rather than data; (b) the Kd values were used to show that the plutonium could not migrate, with 
some guesses being made that plutonium in the soil at Rocky Flats is in an oxide form with a relatively low Kd 
value; (c) the work done by Litaor indicated that whatever form that plutonium was in, if could move rapidly move 
through the soil under certain conditions; (9 as a resulf, using values that reduce the availability of plutonium in 
soil based on guesses regarding the Kd is subject to a great deal of questions and subsequent emf.  This must 
be done with a lot of caution; therefore, he emphasized that he will raise a /of of questionsif Kd values are-used to 
strongly influence the soil action level. Mr. Goldtield also questioned the issue of 7?ose breathing". He asked if 
any studies had been made as to how many people breathe through their nose rather than their mouth. How can 
a conclusion be reached that we must reduce the value by two because everybody breathes through the nose - 
and also what data is available regarding micron pattides going to the lung. Mr. Goldfield added that if we are 
guessing, we must be cautious and not guess to reduce the effect on the soil action level. 

Since there appears to be some contbsion, Victor Holm briefly reviewed the information in Dr. Litaor's most 
recent paper Dr. Litaor did not state that the plutonium is soluble. Rather, said that plutonium is moving 
either as a colloid or as a particle. His data certainly indicates that the plutonium is moving through the 
vadose zone down-slope, but he really says nothing about the chemical form of plutonium. Also, direct 
observation indicates that the chemical form of plutonium at the 903 Pad area is in oxide form. This is not an 
interpretation or extrapolation, but is direct observation. That is an important point to keep in mind. This is 
not to suggest that actinide migration is not an important consideration, but merely indicates that migration is 
not taking place as a solution. Dr. Meyer agreed that the soil types and other factors could affect the Kd 
value, which is why RAC went back and tried to compile new sitespecific information. Although the median 
values are higher, the distribution range is also broader because this is an area of great uncertainty. 

- -  - -  

I 

I 
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Dr. Meyer asked Mr. Goldfield to carefully review the draft final report and let RAC know what he thinks. In 
response to his questions regarding nose breathers, the ICRP values use new physiological data and present 
a model that is more realistic than earlier calculations; Le., not everybody breathes only through the mouth or 
nose, so the new percentage represents a more realistic calculation to account for both types of breathing. 

Brady Wilson, RFCAB, stated that the new ICRP model is based upon a number of studies of measured 
concentrations in the nose following a certain amount of inhalation. The model can also be changed to 
include actual values to account for people breathing primarily through their mouth. The nose breather or 
“nasal augmentef accounts for -85% of the population versus -15% of the people who am mouth breathers. 
Further details are discussed in a white paper authored by Mr. Wilson entitled “Changes Between ICRP 30 
and ICRP 72 Calculations of Dose Conversion Factors”, which was on the information table. 

Joel Selbin observed that the Executive Summary cites four parameters that seem to have the greatest impact on 
the final result: soil-water equilibrium distribution coefficient, area of contamination, mass loading factor, and 
mean annual wind speed. After discussions at an eadier meeting, his impression was that the mass loading 
factor and mean annual wind speeds were not as influential as eariier assumed. Should these two factors remain 
as one of the four most important factors? 

Dr. Meyer responded that those are still very important. There really was no attempt to rank their importance, 
but rather from all parameters evaluated, those four remain the dominant factors. Although certain 
parameters may dominate particular scenarios, overall these four remain the most important factors to 
consider. 

PUBLIC COMMENT 

NONE 

OUTSTANDING PROJECT ISSUES 

Proiect Schedule - Discussion Lead: Mary Harlow, W h a i r  
As discussed earlier, the project has been extended through March with no additional budget. Carla Sanda put 
together a proposed timeline for key project initiatives remaining to be completed through March 2000. However, 
although the project has been extended through March, it is important that RAC deliver the draft task reports and 
final report in time for the Panel to review and comment prior to project completion. 

Carla Sanda provided clarification on the timeline: Although the project has been extended through March 2000, 
when looking at Panel responsibilities, a schedule had to be developed to assure that the Panel would have 
adequate time to review and comment on the final report from RAC and in tum determine prepare an appropriate 
transmittal for the community, DOE-RFFO and its regulators. That really means, then, that the final report must 
be provided in draft form to the Panel at the January 2000 meeting, with comments due by February 3, a final 
report then delivered to the Panel at the February meeting, and final summgions and delivery of the document to 
the community at the March meeting. Kathleen Meyer expressed some concern regarding review of the - - 

comments to the Task 5 report and completion by the December meeting. This will be further discussed with 
John Till in a conference call to be scheduled. Panel members indicated approval of the schedule, pending 
further discussion with John Till. 

- 

= -  - 

~ - 

In addition, all future panel meetings have been scheduled for a total of four hours, if needed, to provide additional 
discussion time. 

Panel Discussion: 
Victor Holm asked Kathleen Meyer if it would be possible to receive an executable copy of the program along with 
the Task 5 report for interested parties to review along with the report? 

Ken Korkia suggested that consideration be given to requesting that comments on the Drat? Task 5 report be 
returned to Carla Sanda by November 29 rather than December 2, which would provide some additional time for 
RAC to review and consider changes to the final document. 

Dr. Meyer responded that she would make evety attempt to provide that for interested members. 
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Hank Stovall recommended that people meet at 2:OO p.m. at the December Panel meeting to review the 
document prior to the meeting. 

4 
4 
Carla Sanda, who will forward it to them upon receipt from RAC. 

Carla Sanda will schedule a conference call with John Till to discuss the proposed timeline. 
Panel members who are interested in receiving an executable copy of the program should advise 

Final RSAL Recommendation - Discussion Lead: Mary Harlow 

This was placed on the agenda to provide an opportunity to poll the Panel regarding their expectation.for the 
outcome of the technical review; i.e., are Panel Members expecting a range of numbers for the recommended 
RSAL or a specific number with an accompanying f factor? A “round robin” of the Panel was conducted to 
determine the Panel’s preference on this important issue, as follows: 

Joe Goldfield - Stated that he is convinced, for several reasons, that the process we are going through is so filled 
with uncertainty that coming out with one number would be dishonest. The number of 1,429 that was originally 
set as an interim standard epitomizes the dishonesty. That process was just as flawed as this process. There is 
absolutely no justification for fooling everybody with a number that implies far greater accuracy than the process 
justifies. Hopefully, whatever number is developed there will be some kind of k or range to indicate the error 
involved in our activities. Some errors are so great that one wonders what the validity may be of any result v e  get 
from the methods being used. 

Niels Schonbeck -Agreed with Mr. Goldfield that we need to reflect the uncertainties and went on to suggest that 
when the numbers are presented a graph of the distribution and supporting narrative accompany the final 
recommendation. 

Dean Heil - Agreed with what has already been said because the data and results are distributions. Therefore, 
the entire report and final distributions should be available to anybody involved in decision-making regarding the 
RSALs. 

Joel Selbin - Agrees with what has been said - we need a range for a final recommendation. 

Victor Holm - If only a distribution is submitted, the Panel will leave it up to the regulators and/or decision makers 
to select the number they want from that distribution as the cleanup level. The Panel should certainly submit the 
distribution, but also include a number with a f factor. Since we cannot clean up to a distribution, we must submit 
an actual number recommended for the RSAL. 

- -  Hank Stovall - Reminded the Panel of the graph discussed by John Till at a recent meeting dealing with the 
~ 

probability of exceeding the RSALT That curve suggested ranges baa-upon a potential comfort level with the 
probability of an exceedance. Mr. Stovall suggested that approach as a means to arrive-at a spread for the 
RSAL, with the x-axis on the graph that will accompany the comfort level for exceedance providing a range. He 
stated that, given the uncertainties, he did not believe a single number would be defensible. 

e 

Mary Harlow - Stated that if the Panel does not come up with a specific number with a f range, it will be in trouble 
and likely will not agree upon anything. She explained further by saying that she believes it is extremely important 
to arrive at a specific number along with a range based upon our confidence level. Remember that this is simply 
a “snapshot in time” that will likely change in the future, but it is still important to begin with a specific number 
along with a 2 range. 

Carol Lyons - Recommends that the Panel transmit the information objectively with just cold, scientific 
information. I don’t think it matters whether we pick a number or a range, rather it is more important to simply 
transmit the information. In turn, the DOE, regulators, and/or RFCA parties will make a decision - regardless of 
how we present it. It is more important to provide a good, unbiased transmittal of information leamed in the 
review. 
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Panel Discussion 
Niels Schonbeck - Still believes that a distribution is better than a single number since there is accountability 
associated with what the Panel recommends and what may eventually happen. The only way to rationalize a 
position is to present a range of numbers rather than be held to a single number. In addition, what authority will 
the recommendation actually have, and will the Panel have a role in following the recommendation through the 

Victor Holm - Clarified that he, too, is in favor of a distribution - but one that includes a specific number with a 
variance factor. Remember that the contractor was hired to interpret the distribution for the Panel - as to an 
appropriate confidence interval. John Till has had considerably more experience at this than members of the 
Panel, and he would like Dr. Till to provide that distribution, but in addition recommend an appropriate confidence 
interval on that distribution. One way or another, somebody or some agency will have to select a specific number. 

procesS? 

Joe Goldfield - Reminded the Panel that individual members had stated their confidence level at last month's 
meeting. 

Hank Stovall - Agreed that we will transmit the information using the best science available to determine a 
recommended RSAL, but intends to use whatever influences we have to assure that the recornmended RSAL is 
adopted. 

Mary Hariow - Agreed with Victor Holm by saying that she believes we hired the contractor to come up with a 
specif7c mmmendation along with a f factor. A range would only mean that somebody would choose a number 
from that range, and she would not want DO€ offcials to again select a number. 

Or. Meyer clarified that RAC does plan to recommend a confidence level on the distribution. Or. Meyer clani7ed 
that Or. Till emphasized at the last meeting that the Panel could either accept RAC's recommendation or come up 
with its own recornmendation. However, RAC does plan to provide distributions along with its recommendation of 
an appropriate percentile. The final outcome will be similar to the distributions discussed at the last meeting along 
with one of the percentile valuations along the distribution. 

Dean Heil - The best thing about this entire process is that it involves an unbiased third party. That third party 
should be the one that makes the decisions, and we should accept their input andlor results. He agrees with 
Carol that the Panel should simply provide those results, with ensuing negotiations and agreements. We are so 
far into the process at this point, and he does not want to see Panel members become too involved in selecting a 
specific number or how the results should be interpreted. That should be lei? up to RAC, the technical contractor 
hired to provide this infomation and sewe as the unbiased third party. Understandably, the Panel will want to 
take some action to see that the report is acted upon, but recommendations should be provided by RAC. 

In conclusion, it was agreed that RAC would provide the recommended number or range, with the Panel simply 
transmitting the results. ~ 

ACTION ITEMS: 
4 
R ? S U k  

~ - - _  - = -  - .  - - _ _  - - _  - - _  - _  - - _  ~ . . _  
-- - - -  

Panel members will decide at a later meeting what their action should be affer submitting study 

Panel W ~ ~ P U D  to Proiect - Discussion Lead: Mary Harlow 

An important consideration for the Panel to begin deliberating is that once the final report is received, how should 
it be transmitted. Does the Panel plan to transmit with a cover letter, an endorsement, a summation, a white 
paper, or what? If the decision is made to prepare a formal transmittal or recommendation, it is likely that work 
should begin shortly in formatting the document; therefore, Panel members were asked to provided input, as 
follows: 

Joe Goldfield - Believes we need additional detail before we can make a decision. The first thing we need to see 
is what is the recommended RSAL. After that, we can draw conclusions and determine how the report should be 
handled. 

c tes -October 14, 1999 Radionuclide Soil Actbn Level Overshht Panel Meeting 
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Todd Margulies - Agrees with earlier remarks from Dean Heil and Joel Selbin: RAC was hired to complete the 
work for the project. The Panel operates in more of an oversight role, but the outcome should stand for itself. On 
the slim chance that RAC provides an outcome that none of us can live with, we may have to reconsider, but it is 
unllkely that will happen. Would recommend a cover letter simply transmitting the results of the work. It’s 
important that when we get to the end that w? at least stand behind the process, regardless of the outcome. RAC 
is the one that did the work and will likely be the one involved in further discussion and explanation of how the 
outcome was decided. 

Niels Schonbeck - There is a role for the Panel here, but isn’t sure at this point what the product should look like. 
The Panel has a different role than RAC. The Panel represents community interests, so he reserves time and a 
place to discuss that interface between what is recommended from a scientific point of view and how that relates 
to community interests and values. The ultimate role will likely be how to implement the recommendation. 

Carol Lyons - Simply transmit the report. She expressed her hope that it would not be possible that the Panel 
could be drastically dissatisfied with the final outcome. Panel members have had ample discussion time, 
opportunities to read and review all interim reports, and approve the approaches. As a result, there should be no 
shocking surprise at the end. On the assumption that this interface will continue, the information should simply be 
transmitted as it stands. RAC should compose the final report with an executive summary that is suitable for a 
non-technical, educated person to understand the study and its outcome and to present the information in a very 
fair, balance way. It may be appropriate to clarify the Panel’s role in a cover letter that simply says: here are the 
concerns of the Panel, this is why it was formed, this is what was done about those concerns, and here is the 
result of the wrk That information should stand on its own merits. The Panel’s role should not expand past its 
original purpose: oversight of an investigation of interim RSALs. After the report is transmitted, the stage is likely 
wide open for discussion of the implications - but that is after the fact. The Panel should be disciplined and 
discuss its concerns as it relates to the original charter, which will add strength to the outcome. 

Joel Selbin - Should transmit the final report. The Panel’s role then needs to be with the community, since we 
are representing the citizenry in this issue. If we have disagreements with the conclusions, we should make these 
known to the community and try to bring public pressure to bear. 

Victor Holm - Should transmit the report with no bias, which will conclude the Panel’s scientific duties. 
Remember that this report will have several different scenarios with several different ranges. The way RFCA is 
written right now, in all likelihood the cleanup will be to the open space rather than the resident issue. Perhaps 
the Panel should recommend one of the scenarios. 

Mary Harlow - Reflected on earlier meetings when Bob Kanick cautioned the Panel about the study and whether 
or not we would all be on the same page when we complete this process. One of the things stressed was that if 
the process was valid and Panel members contributed throughout the process, then the final product and transmit 
outcome should be accepted it without bias as a scientific outcome. This is an Oversiaht Panel - and it was not 
formed to act as the scientific reviewer for this project. Every member of the Panel has had ample opportunity to = 

provide comments throughout the process on the individual tasks. In addition, a Peer Review Team was formed 
and has made comments to the tasks, which have been incorporated into the work. In addition, scientific 
members of the Panel have contributed throughout the process. Ms. Harlow agreed with Carol Lyons: the final 
report should be transmitted as it is presented. It is not likely that consensus will be reached on every detail of the 
outcome, but that is not the Panel’s role. Rather, the Panel should simply continue to oversee the work and in 
turn submit the final product with a letter of transmittal that details the process employed and the resulting 
outcome. The transmittal should go to DOE-RFFO, along with copies to the Colorado Congressional 
representatives, the Governor‘s office, WE-Headquarters and other interested parties. Ms. Harlow concluded by 
saying that she is hoping that this effort will result in a lower RSAL, but that is not a given. Whatever the outcome 
is, the Panel must stand by it. 

- _ _  ~ 

Pane/ Discussion 
Joel Selbin requested clarification from Kathleen Meyer regarding which scenarios would be presented by RAC in 
the final report. 

Dr. Meyer responded that all scenarios would be presented along with distributions for each. RAC will choose 
a level on the distribution. 

Carol Lyons - Several meetings ago she spoke with John Till regarding the scenarios, wherein he assured her 
at all scenarios would be treated equally and thoroughly. It is not in the scope of this project to make a es -October 14, 1999 Radionuclide So17 Action Level Oversight Panel Meeting 7 
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recommendations regarding future use. The information will be there for future use, and it would be a particular 
disappointment if RAC made that kind of recommendation regarding future use. This project was undertaken to 
analpe the RSA Ls for various, and that is what should be presented. 

Mary Harlow expressed her agreement with Carol Lyons regarding the scenarios; however, it would be helpful if 
there were a way to explain risks to the public. If you have an open space scenario, with a certain number of 
hours spent on-site - how long can an individual be there before submitting him or herself to dangerous levels? 
Portray the risks in easy to understand terms or comparisons. 

Joel Selbin indicated that if the report portrays all scenarios, then he believes it is important that the Panel convey 
to DOE and the public its concerns regarding the scenarios and strongly urge adoption of the most conservative 
scenario when adopting cleanup levels. 

Dr. Meyer clarified that RAC is treating each scenario independently and equally. Data will be provided on each 
scenario, but RAC will not be recommending anything regarding future site land use. That is not part of this 
contract. 

Victor Holm - Whether we like it or not, €PA recognizes institutional controls, and they are used daily, As a 
result, he would hesitate to recommend a particular scenario since it is going beyond what a scientific study would 
or should do. There is certainly provision in the law for institutional wntrols, whether we believe it is a good 
provision or not. It is the Panel's job to m m m e n d  a scenario, rather than RACs job, if the Panel chooses to do 
that. 

Joe Goldfield quoted a comment from a member of the Peer Review Team: "There is a conspicuous absence 
of a clear statement of the limited use of the 85 mR per year criteria intended by €PA and a strong implication 
that is being misused. This criterion was proposed by EPA as an upper bound on the possible exposure of 
individuals in order to ensure a minimum level of protection in the event of unanticipated failure of institutional 
controls. Such failure was expected to normally be of short duration because it was assumed to be corrected 
when ident3ed. The criterion was not intended for application to planned long-term land uses in the distant 
future for situations in which institutional controls are assumed to no longer exist." Mr. Goldtield went on to 
say: anybody that uses this in some other sense is misusing the intent of the €PA. In other words, the only 
accepted criterion is 15 mR for unrestricted use. Any other use cannot be guaranteed. 

Victor Holm responded that he did not disagree with this at all; rather, he is only stating the fact that it is in the law 0 that institutional controls can be used. 

Dean Heii - Remember the role of the Panel - oversee the technical review. The Panel is now moving into 
political issues that are not part of its role. Perhaps somebody will need to lobby in the future, but that is not the 
Panel's role in overseeing this technical review. This Panel should send the final report along with a letter of 
explanation with no bias. 

ACTION KEMS: 
d This is a topic of tremendous interest to the Panel as a whole, but given &e fact that the entire-Panel 
is not present, it was recommended that Panel members continue to consider this topic and resolve it at a 
future meeting. 

- - 
~ - . . _  - -  - -  - -~ 

- - _  

- _  = 

ICRP 30 Versus 72 - Discussion Lead: Victor Holm 

Mr. Holm stated that this had already been discussed briefly at this evening's meeting. Brady Wilson, RFCAB, 
prepared a white paper on this subject, which was available on the information table. 

InDut Parameter Distributions - Discussion Lead: Mary Harlow 

Ms. Harlow encouraged Panel members to carefully read the Final Draft Task 3: Inputs and Assumptions. Ms. 
Harlow is interested in a future discussion regarding distributions for each of the input parameters. At a recent 
meeting, John Till indicated that there might be some difficulty associated with assigning distributions to each of 
the parameters. 

Dr. Meyer responded that RAC is assigning distributions to the most sensitive parameters; however 
distributions have not been developed for the RESRAD values that will not actually impact the calculation. Of 
the more than 50 parameters evaluated in the sensitivity analysis, distributions will be assigned to the four (I) Utes -October 14, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 8 
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. 
most critical parameters: 
distribution coefficients. 

mass loading factor, area of contamination, mean annual wind speed, and 

Panel Discussion 
Panel members approved this approach, with no further discussion required. 

Soil DisDersiodDilution - Discussion Lead: Victor Holm 

Studies have shown that there is vertical mixing of the soil. It is not clear yet that 1% per year is actually leaving 
the site (as discussed at an earlier meeting), but certainly the surface soil is decreasing in value. Dilution of some 
type is certainly occurring, and it may just be vertical dilution. 

Actinide Miaration Panel Follow-Up - Discussion Lead: Mary Harlow 

There appears to have been a break down in communications regarding notification of RAC representatives for 
Actinide Migration Panel meetings. That has now been resolved; however, at the last two meetings important 
information has been shared on soil dispersiodsolution in addition to other pertinent issues. RAC will be added to 
the notification fax that is sent out announcing Rocky Flats community meetings. In addition, Carla Sanda will 
notify RAC representatives of upcoming meetings. 

ACTION ITEMS: 
4 
well as copies of notes prepared by Brady Wilson, RFCAB, for Kathleen Meyer. 

Carla Sanda will request copies of handouts from the last two Actinide Migration Panel meetings, as 

PUBLIC COMMENT 

None 

ANNOUNCEMENTS 

EPA versus NRC Cleanup Standards 
Issues from Joe Goldfield: 15 vs 85 mR Issue; Hot Spot Concerns; Re-Entrainment Potential with Burning 
Vegetation; Significance of Inhalation Pathway; Calculation of 53,000 pCi/g 

- - MEETING WAS ADJOURNED AT 6:35 P.M. 
- 

Y =- - = - - _  
- - -  _ _  - -  - - _  - -  - 

- 

Upcoming Meetings & Activities 

All future meetings are scheduled from 4 - 8 D.m. at the Broomfield C i  Building, One Descombes Dr., Broomfield, CO - 
Zang's Spur/Bal Swan Conference Rooms, on the following dates: October 14, November 11, December 9,1999; 

January 13, Febtuaty 10, and March 9,2000 

The previously-elected Steering Committee, made up of: Mary Harlow, Hank Stovall, Leroy Moore and Lisa Morzel routinely meets 
each Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend this meeting. To confirm 

meeting date, time and place, please contad Carla Sanda at 303-277-0753. 

a Utes -October 14, 1999 Radionuclide Soil Actrbn Level Oversight Panel Meeting 
Prepared and Submitted by: Carla Sanda, AIMS1 
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RSALOP Budget and Expenditures 
I as of 10/14/99 

RAC 
Services 
Travel 
Report Prep 

TOTAL RAC 

AIMS1 

Peer Review 

Faci I i ta t ion 

TOTAL PROJECT 

SPENT REMAINING %SPENT 

$ 414,758.00 I $251,334.10 $ 163,423.90 61 Yo 

$ 5,636.00 $ 4,056.88 $ 1,579.12 72% 

$ 470,000.00 ' $282,751.1 1 $ 187,248.89 60% 

BUDGET 
1, 

$ 49,606.00 $ 27,360.13 $ 22,245.87 55% 

I 

I 
1 

$ 50,851.49 $ 38,477.48 $ 12,374.01 76% 

$ 10,000.00 ': $ 7,503.45 $ 2,496.55 75% 
I 

1 

$ 15,750.00 I $ 12,837.50 $ 2,912.50 82% 
I 

I 

$ 341,569.54 $205,031.95 62% $ 546,601.49, 
I 

'/ 
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Panel Meeting 

RAC's Final Project Report Delivered 
Final Panel Meeting 

Public Meeting & Press Conference 

B t. 

10 

10 

9 

13 

. .  
. .  

. .  . .  

Status Summary 

3 Project extended through March 
2000 
- No additional budget 

3 Remaining Deliverables 
nTasks 5 & 6 Reports 

RAC'S Final Project Report 
Panel Summation/Recommendations 

Timeline 

Draft Task 5 Comments Due 

Panel Meeting 9 
Draft Final Task 5 Rewrt Delivered 

2 

9 

Panel Meetinn I r- 

$' 
?<. , 

1 RSALOP Technical Review Timeline 

0 

0 
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SOIL CLEANUP LEVELS AS A DRIVER FOR 
I 

I I I FUTURE USE 

I 
I 

Presented by 
I1 

Hank Stovall, Councilor City of Broomfield 
Mary Harlow, Rocky Flats Coordinator City of 

Westminster 

I 

'I - 
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SHOULD FUTURE USE DRIVE CLEANUP LEVELS? I 

0 

e 

0 

0 

0 

0 

The future use approach to cleanup can only be justified if future 
land use can be predicted with confidence. 
The assumption of a particular future use has a profound effect 
on the calcu1ated:exposure and therefore the risks at a 
contaminated site. 
Advocates of the “future use” or “risk based” approach argue 
that because sites are located in industrial areas no foreseeable 
future use other than industrial or commercial is likely, therefore 
cleanup can be limited. 
Current thinking is that if uses of land around waste can be 
restricted then potential risk and exposure level may be lowered. 
Therefore, cleanup plans rely heavily on “institutional controls” 
such as caps which are intended to restrict access. Institutional 
controls fail within a relatively short period of time. 

I 



ACCEPTED FUTURE USE SCENARIOS 

open space -recreational use involves less exposure, assumes 
less time is spent at recreational sites than at work or home and 
therefore there is limited contact with soil. 
Agricultural - involves direct exposure to farmer through direct 
contact with soil and groundwater (drinking and irrigating) with 
extended opportunities to inhale contaminated dust. 
Residential - has a similar exposure profile, children play in 
their yards and eat dirt, adults dig in their gardens. 
Industrial and Commercial - involves less contact. The 
concrete slab of a building and the paved parking lot insulates 
workers from contamination below. 
Location of human populations to sites with significant plutonium 
contamination: half-life of plutonium and toxicitv of it's decay 
product Americium, should drive cleanup levels not future use. 

a 
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COMMUNITY VALUES 

1 .  

I 

Community value's must be taken into consideration when making 
cleanup decisionsi: 

The Local gove 
on unrestricted 
using open space. 

en space. Coloradans spend more time outdoor- 

I 

Cleanup decisions must be made on a site by site basis. 
, 
I 

I, 
I 

! 
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PITFALLS OF LAND USE AS A CLEANUP DRIVER 

Effectiveness of land use controls in the future is questionable. 

Based on the radionuclide soil action levels and reuse scenario 
chosen, there is a high probability that enough residual 
contamination will be left to constitute a low level waste dump at 
the site.(ex. 1429 picocuries per gram) 

Not listening to the public desires for cleanup levels can result in 
' injunctions, lawsuits and further expenditures of tax payer dollars 
for further cleanup. ( ex. Fort Ord Toxic, CalifornidShattuck, CO) 

I 

I 
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LESSONS; LEARNED AT ROCKY FLATS 
, 

USABLE OPEN SPACE IS HIGHLY VALUED BY OUR COMMUNITY 
RESTRICTED OPEN SPACE IS NOT AN OPTION. Relying on 
institutional controls that are known to fail in lieu of additional 
cleanup providesl a current source term and shifts burdens to 
future generations. Pay now or pay more later. 

I 

Local governments demand participation and input to cleanup 
agreements which designate future use and cleanup levels. 

The community voice must be listened to on preferred cleanup 
levels in order to prevent decisions being revisited and sites 
needing further cleanup in the future. 

* Protection of human health and the environment must be the 
goal of remediation. Land Use decisions should be postponed 
until cleanup is complete. Today's use mav not fit tomorrows 
needs. 1 

I 

I 

I 
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Natural Processes such as climate changes, fires from natural causes, 
and site specific information should be incorporated in and used to set 
cleanup levels. 

I 

If vou Drotect the maximally exposed individua1,you protect 
evervone else. I, 

I 
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INTERIM STANDARDS SET AT ROCKY FLATS 

0 

0 

Interim Radionuclide cleanup Standards Set for Rocky Flats by the 
regulators in 1996 were much higher than anywhere else in the world. 
The current action levels are 1429 Picocuries per gram in the industrial 
area, and 65 1 Picocuries per gram in the buffer zone. (open space) 

COMMUNITY RESPONSE 
1 

{ 

Public Outcry from community resulted in a DOE funded independent 
scientific review of the interim radionuclide soil action levels. 
Thirteen member oversight panel was set up and Risk Assessment 
Corporation (RAC) was hired to perform the review, which is now 
75 % complete. 
RAC determined that RESRAD was the best model to use for soil 
action levels deterinination, but it did not adequately model 
resuspension, groundwater impacts or offsite exposures. 

!I 
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PROJECT OVERVIEW 

Risk Assessment Corporation began work in October 1998, 
completion scheduled for December 1999. 

1. Assessing radionculide soil action levels set at other sites 
Study Consists of five primary tasks: 

2. Analyzing computer models used to set standards and looking at 

3. Analyzing inputs and assumptions for the current interim action 

I 

other relevant computer models. 

levels. I 

4. Making independent calculations for the soil action levels. 
5. Recommending an lappropriate soil sampling program. 

I , 



Changes Between ICRP 30 and ICRP 72 
Calculations of Dose Conversion Factors 

Brady Wilson, RFCAB Program Specialist 
Thursday, October 14, 1999 

Introduction: 
The Radionuclide Soil Action Level Oversight Panel was established in 1997 to provide 
oversight to an independent study and calculation of soil cleanup levels at the Rocky 
Flats Environmental Technology Site in Golden, Colorado. In the course of the project, 
Risk Assessment Corporation, the contractor hired by the panel to perform the study and 
calculation, recommended the use of Dose Conversion Factors (DCFs) that have not been 
adopted by the Department of Energy, the Environmental Protection Agency, or the 
Nuclear Regulatory Commission. The International Council on Radiation Protection 
(ICRP) proposed the new DCFs in 1990. The 1990 proposed DCFs were a change over 
the earlier 1977 proposed DCFs that were used for the initial calculation of the Soil 
Action Levels by DOE, EPA, and the state of Colorado. Risk Assessment Corporation 
did not provide the panel with an explanation for the difference in the 1990 DCFs over 
the 1977 DCFs. Concern was expressed by the panel in the way that the ingestion DCF 
increased in its importance and the inhalation DCF decreased in its importance when 
determining the dose to an individual for a given concentration of radionuclide. This 
change in DCFs was contrary to the understanding of the chemical nature of plutonium. 

The purpose of this paper is to attempt to explain ICRP’s reasoning for the change in the 
DCFs. The information in this paper can be found throughout a number of ICRP reports; 
namely ICRP 30,60, and 66. The first section of this paper defines DCFs and gives a 
background on the calculation of DCFs. The second section discusses the change in 
tissue weighting factors, factors that represent the sensitivity of different tissues to 

~ radiation. The fin two sections discuss the specific reasons for the changes in the 
ingestion and inhalationDCFs. 

General Calculation: 
The Dose Conversion Factor (DCF) is a factor that determines the dose per unit 
concentration of inhaled andor ingested radionuclide. The factor takes into account 
morphologic, physiologic, and dosimetric values to determine the net detriment as a 
result of the intake of radionuclides. Morphologic values that are relevant to such a 
calculation include the change in available volume of inhaled air from the extrathoracic 
region to the bronchial region, the bronchial region to the bronchiolar region, and the 
bronchiolar region to the alveolar-interstitial region of the lung. Physiologic values 
include the volumes of air that are inspired and expired under different workloads. The 
dosimetric values include the sensitivities of tissues to radiation and the harm that can be 
caused by different types of radiation. 

- - 
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DCFs are calculated for each radionuclide of concern for both inhalation and ingestion. 
Using a compartmental model of the relevant tract, e.g. the respiratory and 
gastrointestinal tracts, does this. There is some crossover between the tracts. For 
instance, a fraction of the clearance of radionuclides from the respiratory tract results in 
deposition into the gastrointestinal tract. The compartments represent tissues with 
varying deposition and clearance rates. For instance, the extrathoracic region consists of 
three compartments - the anterior nasal passage, and the posterior nasal passage that 
subdivides into the nasopharyndlarynx and oropharynxllarynx compartments. These 
three compartments are necessary because radionuclide, inhaled through the nose will 
impact the nasal passages in the anterior portion of the nose and the nasal passages in the 
posterior part of the nose, before the nasal passage joins with the oral passage, and the 

passage and larynx. The nasal passage and oral passages have different deposition and 
clearance rates. 

. larynx where the passages join. Inhalation through the mouth will impact the oral 

For a given radionuclide activity, the deposition rate is determined for each compartment. 
This rate is expressed as a fraction of the total inhaleaingested activity that remains in 
each compartment. In the respiratory model used for ICRP 72 DCFs (described in ICRP 
66),  this deposition is a result of aerodynamic and thermodynamic processes. The effects 
of these processes are combined to determine the filtration efficiency of each 
compartment. The efficiency is used for both inspired and expired air. Each 
compartment removes some fraction of the total activity that has been taken up. The sum 
of the filtration efficiencies for each of the compartments must then equal one. 

The models also consider clearance rates for the removal of radionuclides from 
compartments over time. Clearance rates refer to clearance from one compartment to 
another, from a compartment to the bloodstream or other tract, or to the environment. 
The clearance rates consider particulate transport and absorption into the blood. 
Absorption into the blood generally refers to the uptake into the blood of soluble 
substances. The model does, however, also consider movement of sub-micron sized 
particles into the blood. Values have been added to the clearance model to account for 
portions of activity that are never cleared out of a tissue in ICRP 72, as opposed to ICRP 
30 DCFs. 

Clearance of radionuclides into the blood stream results in doses to tissues outside of the 
tract parameters. Clearance from the lungs into the blood will result in some dose to the 
bone tissues, clearance to the gastrointestinal tract from the respiratory tract adds to the 
total ingested concentration and, hence, increases the dose to bone and other tissues. 

Once the activity is determined at each tissue, the dose to that tissue can be determined. 
This is where the tissue weighting factors and radiation weighting factors (quality factor 
in ICRP 72) are used. The model first uses the activity in each tissue to determine the 
total number of nuclear transformations over a fifty-year period in the source tissue. The 
total energy absorbed by the target tissue, from the source tissue, is then determined. 
This value is weighted by the radiation weighting factor (quality factor). These steps 
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result in a value for the committed equivalent dose. The committed equivalent dose is 
then multiplied by the tissue weighting factor to determine the effective dose equivalent 
to each tissue. The effective dose equivalent can then be summed to determine the total 
effective dose. 

Using a single unit of activity and values set for “reference man”; a dose conversion 
factor can be calculated. “Reference man” values are values observed in an adult 
Caucasian man. In the later works of the ICRP it becomes possible to change the values 
used for “reference man” to reflect non-Caucasian men, women, and children with the 
use of modifying factors. 

Change in Tissue Weighting Factors: 
The tissue weighting factor is the ratio of the cancer risk resulting from irradiation of a 
tissue or organ to the total risk when the whole body is irradiated uniformly. The tissue 
weighting factor was designed to be independent of the type and energy of the radiation 
incident on the body. The radiation weighting factors were designed to be representative 
of the type and energy of radiation incident, but to be independent of the tissue or organ. 
The radiation weighting factors have not changed over the years, but the tissue weighting 
factors have. 

In the late 1 9 7 0 ’ ~ ~  ICRP recommended, in ICRP 30, tissue weighting factors (Table 1) to 
convert committed equivalent dose to effective dose equivalent based on net detriment. 
These values were based on observations of cancer incidence. In 1990, ICRP 
recommended, in ICRP 60, a new set of tissue weighting factors (Table 2). The changes 
in these values are the result of an increase in available data on individuals exposed to 
radionuclides and a change in the way the factors are derived from that data. 

The data that was available by 1990 has changed from that available in 1977 (for the 
ICRP 30) report in four main ways: 1) the number of observed cancers has increased, 2) 
new dosimetry techniques have resulted in a one to two times increase in cancer 

- probabilities, 3) changes have been made in methods for determining age-specific 
probabilities of cancer incidence, and 4) a preference for using multiplicative rather than- 4 

additive models for projecting numbers of observed cancers. Two other exposed 
populations have sufficient data to add to the database - radiotherapy patients from the 
U.K. and a parallel analysis of A-bomb survivors and radiotherapy patients. The changes 
noted by ICRP are summarized in reports by the United Nations Scientific Committee on 
the Effects of Atomic Radiation (UNSCEAR, 1977, 1982, 1986, 1988b) and the 
Committee on Biological Effects of Ionizing Radiation of the U.S. National Academy of 
Sciences (NAS, 1990). 

, -  
- 

The tissue weighting factors have also changed due to a change in the methods for 
calculating them. In the past, ICRP had calculated tissue weighting factors using the 
probability of cancer incidence, the probability of hereditary effects, and the relative 
length of life lost. The new values reflect the probability of fatal cancer incidence, a 
weighted probability of non-fatal cancer incidence, the weighted probability of severe 
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hereditary effects, and the relative length of life lost. Non-fatal cancers, in this case, 
weigh less heavily on the tissue weighting factor than in previous values. The weighted 
non-fatal cancer incidence does, however, take into account the length of life lost due to 
an impaired life. Non-fatal cancer incidence probabilities are weighted equal to the 
average lethality fraction of the cancer concerned. A difficult cancer to cure would have 
a weight approaching one (i.e. 0.99 for non-fatal leukemia) and an easily cured cancer 
would have a very low weight (i.e. 0.01 for non-fatal skin cancer). , 

Change in the Ingestion DCF: 
The ingestion DCF for Pu, proposed in 1977, was 5.18 x l o 5  mredpci.  In 1990, ICRP 
proposed a Pu DCF of 9.3 x lo4 mredpCi. The change in the ingestion DCF is entirely 
a result of the changes in tissue weighting factors. The model used to determine the 
deposition and clearance rates in the gastrointestinal tract has not been changed since 
ICRP 30 in 1977. Although the sum of the tissue weighting factors remains one, the new 
factors are better able to handle tissues where deposition if elevated. The addition of six 
new factors makes the values used for the remaining tissue weighting factors more 
precise. The lung is still treated as a single compartment with the new factors. The 
respiratory tract model, however, does take into account proportions of the weighting 
factor that effect the different compartments in that model. 

The increase in the DCF for ingestion of Pu is a result of the change in tissue weighting 
factors. 

Tissue weighting factors for ICRP 30 and 72 

ICRP 30 ICRP 72 
Organ or Tissue Tissue Weiqhtinq Factor Organ or Tissue Tissue Weightinq Factor 

Bladder 0.05 
Bone surfaces 0.03 Bone surfaces 0.01 
Breast 0.15 Breast 0.05 

Gonads 0.25 Gonads 0.20 
Liver 0.05 

Lung 0.12 Lung 0.12 
Oesophagus 0.05 

Red bone marrow 0.12 Red bone marrow 0.12 
Skin 0.01 
Stomach 0.12 

Thyroid 0.03 Thyroid 0.05 
Remainder 0.30 Remainder 0.05 

Change in the Inhalation DCF: 
In 1977, ICRP proposed a Pu DCF for inhalation of 0.308 mrem/pCi. In 1990, the 
proposed DCF changed to 0.059 mredpci .  Unlike the change in the ingestion DCF, the 
change in the inhalation DCF is quite complicated. The change has nothing to do with 
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the change in the tissue weighting factors. Instead, a whole new respiratory tract model 
was produced. The model was changed for a number of reasons. First, the model was 
often criticized for its classification of radionuclides into three clearance rate categories - 
D (days), W (weeks), and Y (years). Experimental data often suggested that these values 
for given radionuclides were substantially different than those assigned for the model. 
The classification has been changed to sequestered, slow, and fast classifications, 
referring to quantities that become trapped in the tissues, quantities that are removed 
slowly by degradation and dissolution, and quantities that are quickly removed by 
particulate means, respectively. Previous models have assumed uniform distribution of 
radionuclides throughout the mass of the respiratory tract while the distribution is rarely 
uniform. The new model takes this into account. As well, the new model assigns 
proportions of the lung tissue weighting factor to the different areas of the lung. The new 
model is capable of being modified to represent an actual individual by using measurable 
parameters throughout. As well, it is able to be adapted to represent minorities, women, 
and children. The new model also accounts for smoking, air pollutants, and respiratory 
diseases. 

The main difference between previous models and the ICRP 72 model is in the 
complexity. The model no longer assumes that the lung is a single compartment. Each 
compartment in the model has its own filtering efficiency that dictates the amount of 
material that is deposited. The filtering efficiency is determined using the volume of air 
that each compartment can hold and the thermodynamic and aerodynamic processes that 
result due to divisions in the path and changes in direction as the bronchi become 
bronchioles and divide a number of times. The filtering efficiency also considers the 
removal of material by previous compartments before it determines the efficiency at any 
given compartment. As well, the filters are used for both inspiration and expiration. 
Once the deposited quantity is determined, the quantities are divided into classes to 
determine the clearance rate. The model essentially states that 34% of inhaled particles 
are deposited in the fast clearing category of the extrathoracic region, slightly less than 
39% is deposited in the slow clearing category of the extrathoracic region, and 0.02% is 
sequestered in the-extrathoracic. region. Likewise, 0.0 1% is sequestered in the bronchi, 
0.008% is sequestered in the bronchioles,-&d 0.53% is retained in the alveolar-interstitial- - _. - 

region and translocated to the thoracic lymph nodes. This example was based on 
reference numbers for a Caucasian male worker. The rest of the model remains nearly 
the same. The quantity of deposited material is converted to reflect the number of atomic 
transformations based on the radionuclide of concern, weighted by the radiation 
weighting factor to give committed equivalent dose, and weighted by the tissue weighting 
factor (quality factor) to give effective dose equivalent. 

Overall, the reduction in the DCF for the inhalation of Pu is a result of decreased 
deposition and increased clearance of the radionuclide from the respiratory tract. 
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Rocky Mountain Peace and Justice Center 
P.O. Box 1156, Boulder, CO 80306 U.S.A. (303)444-6981 FAX(303)444-6523 

September 16, 1999 

To: John Till, Ph.D., Radi 1 'cal Assessments Corporation (RAC) 
From: LeRoy Moore, Ph .Dd py 
Re: RBE for plutonium. a al aw in the Rocky Flats RSU 

The Radionuclide Soil Action Levels (RSALs) RAC proposes for Rocky Flats 
greatly underestimate the relative biological effectiveness (ME) of plutonium. 
The FU3E, as you know, is intended to indicate how damaging a dose received 
internally from a given alpha emitter may be by comparison to a dose of the 
same magnitude received externally from a gamma emitter. Internal alpha 
emitters typically are much more damaging in their effect, because all the 
energy they emit is transferred directly to cells in their immediate vicinity. 
Specifying the appropriate RBE thus is crucial for calculating risk. An 
incautious calculation can greatly underestimate potential harm. To 
underestimate the RBE of plutonium in the Rocky Flats BALs may endanger 
some unknown portion of the Denver-area population, especially those most 
vulnerable because of age or physical condition (e.g., the very young, the 
elderly, the infirm, asthmatics, etc.). 

You will recall that 1 made this point during the technical discussion 
preceding the regular September 9, 1999, meeting of the Rocky Flats RSAL 
Oversight Panel. My purpose in this memo is to summarize the exchange you 
and I had on this important issue on that occasion. In what follows I will 
simply refer to RBE and not get into the distinctions now made in the technical 
literature between RBE, "Quality factor," and "Radiation weighting factor." 

In response to my asking what RBE For plutonium RAC was using in 
calculating RSALs for Rocky Flats you said "20," the number recommended for 
alpha particles by ICRP (International-Commissi-on on Radiological Protection) 
and NCRP (National Council on Radiation Protection ahd Measurements), 

~ ~. 
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RAC thus employs the very same number that was used by DOE and the 
regulators to set the original Rocky Flats RSALs adopted in October 1996. 
Evidently RAC, like these agencies, thinks that in following the lead of NCRP 
and ICRP its recommended RSALs are on firm footing. I beg to differ. Having 
dissented from the agencies on this point in 1996 i now dissent from RAC. 

Consider the chapter on RBE of alpha particles in RAC's own "Assessing 
Risks of Evposure to Plutonium," a remarkably comprehensive report written 
by Helen A. Grogan, Warren K Sinclair, and Paul G. Voilleque and issued in 
January 1999 as part of the Rocky Flats dose reconstruction study. This 
chapter shows (on p. 6-29) that ICRP First used 20 as the RBE for alpha emitters 
in 1951 and that in 1991 it  still recommends the same number (now called a 
"Radiation weighting factor"). When Dr. Charles B. Meinhold, President of 
NCRP, came at the invitation OF RAC to make a presentation on risk to the 
Oversight Panel this past February 11, he said that between 1977 and 1990 ICRP 
and NCRP had upped by fivefold their understanding of the risk posed by 
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exposure to radiation. Radiation had not become more dangerous. It was only 
seen to be. Oddly, this did not affect ICRP/NCRP recommendations regarding 
the RBE for alpha particles. 

For alpha emitters the RBE varies considerably from organ to organ, 
depending on the endpoint in the body. That is, the RBE for, say, bone cancer 
may be much higher than the RBE for, say, lung cancer or leukemia. The RAC 
report (p. 6-32) points out that in selecting 20 as the single factor for 
calculating harm from alpha emitters in general, "differences in RBE between 
different biological tissues or for plutonium (rather than other alpha 
emitters) have not been considered in detail" by the ICRP and NCRP. 

In its own discussion of the RBE for different biological endpoints, the RAC 
report e,uplores the basis for RBI3 for lung, liver, and bone cancer and for 
leukemia. The report concludes that RBEs range from a low of 1 for leukemia 
to a high of 400 for bone sarcomas (p. 6-40). 

Given this incredible range, I complained that using 20 as the RBE for 
plutonium in calculating the Rocky Flats B A L s  is not sufficiently protective, 
whereupon you asked what number I would recommend. Admitting that I am 
not a specialist in this field, I said that nevertheless a safer number would be 
the median between 1 and 400, that is, 200. Even this number, however, would 
not be very kind to the most vulnerable members of the population - people 
who may live near Rocky Flats and who don't choose to be vulnerable but who 
happen to be. 

An RBE of 200, you pointed out, would be a full order of magnitude above the 
20 recommended by NCRP and ICRP. Yes, I agreed, and if RAC really wants to 
recommend RSALS protective of the public long-term it should be prepared to 
go against the orthodoxy of the nuclear establishment. 

When I asked what difference it would make to recalculate the RSALs based 
on a more protective RBE for plutonium, you stated quite clearly that if the RBE 
is doubled from 20 to 40 the resultant RSAL would be halved, and that for each 
rime the Rl3E is doubled the RSAL would be halved. You thus underscored my 
main point, that in setting the S A L S  the RBE is a crucial a factor. 

Our exchange ended with my pointing out the potentially harmful effect of 
having a few people from the nuclear establishment (members of ICRP and 
NCRP) recommend FU3E numbers that get employed by gcvernment agencies in 
setting RSALs or other standards for permissible radiation exposure. This 
forces ordinary people to live with the results of decisions made by others. As 
a result, some may become ill, some may die, without ever knowing what hit 
them, and without having had any say in the matter. 

This memo states why in my view the RBE of 20 at the center of the Rocky Flats 
RSALs is a mockery of good science, a travesty of democracy, and a gross 
inj us rice. 

CC: Rocky Flats RSAL Oversight Panel 
Rocky Flats Citizens Advisory Board 
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From: <VHOLM@aol.com> 
To: <bwilson@rfcab.org>; <candftrvl@email.msn.com> 
Sent: 
Attach: KD1 .DOC 
Subject: Comments To RAC 

Wednesday, September 29,1999 10:23 PM 

To: RAC 
From: Victor Holm 
Subj: The Groundwater Pathway 
Date: September 29, 1999 
CC: RSALOP Panel 

At the last RSALOP meeting many panel members left with the impression that 
the groundwater pathway may result in a substantial lowering of the soil 
action levels. I do not believe this conclusion is justified for three 
reasons. First, there is a consensus among hydrologists familiar with the 
site that shallow groundwater is not a viable source of water even for the 
subsistence rancher. Secondly, RESRAD is incapable of adequately modeling 
the complex shallow perched aquifers on site. Lastly the most critical 
parameter for the groundwater pathway, the Kd, may have been underestimated 
by several orders of magnitude. 

A: Discussions with several groundwater hydrologists familiar with the site 
has led me to conclude that wells in the shallow aquifers of the Rocky Flats ' e alluvium and the Arapaho sandstone are incapable of providing a reliable 
domestic water source. Only one of numerous well tests at the site produced 
sufficient water for a domestic well. Even that well was incapable of 
sustained pumping. Much of the water in the shallow aquifers come from 
sources on site that will not be available after closure. Nowhere along the 
front range do shallow pediment gravels of this type produce sufficient water 
for domestic use. The Lindsey Ranch house which was in Dry Creek obtained 
the majority of its water from ditches. It may have had a shallow well under 
the house but the source of this water was Dry Creek. There are numerous 
abandoned irrigation ditches on the site; these would provide a much better 
source of water than a shallow well. Both the EPA=s and the NRC=s guidance 
specify that only pathways that are viable should be included. 
B: The RESRAD groundwater model consists of a sequence of vertical well mixed 
linear reservoirs that can be thought of as boxes. The uppermost box is the 
contaminated zone, underlain by one or more unsaturated zone boxes and 
finally by the saturated zone or aquifer. Transfer of a radionuclide from 
one box to another is assumed to be in the dissolved phase. In other words 
the radionuclide must be soluble; colloidal or particle transfer is not 
modeled. The rate of release of the contaminant from the surface soil is 
controlled by the Kd. Once released the contaminant moves through the 
unsaturated zone to the saturated zone as a front controlled by the 
infiltration rate, the Kd, the soil bulk density, the thickness, and the 
moisture saturation. As soon as the contaminant reaches the aquifer it 



assumed to be well mixed. The perched aquifers at Rocky Flats are not 
continuous therefore modeling them in this way is misleading. 

. -  
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The ground water model within RESRAD is controlled in three different ways by 
the Kd. First and most important is rate in which the radionuclide is 
dissolved and released from the contaminated zone. Secondly, the Kd controls 
the sorption of the radionuclide on the soil particles within the unsaturated 
zone. Lastly the Kd controls the rate of sorption within the saturated zone. 
Many chemists that I have talked with have criticized this reliance on a 
constant that is difficult to define and which sometimes has uncertainties of 
several orders of magnitudes. They have suggested other measures that would 
better define the movement of contaminant in the groundwater (personal 
communication Honeyman and Litaor). 
C: The Kd can be thought of in several different ways. The chemical 

definition is Athe ratio of the mass of solute species adsorbed or 
precipitated on the solids of a unit of dry soil to the solute concentration 
in the liquid@ (Vu et. al. 1993). More generally it can be thought of a 
measure of the mobility of a species in the soil column by physical, 
biological and chemical means. Since the Pu in the buffer zone is know to be 
in the oxide form it is in this latter way that Kd is normally thought of at 
Rocky Flats. Physical processes that may operate at Rocky Flats include near 
surface particle and colloid flow, water assisted gravity movement along 
micro fractures, and movement during near surface saturated conditions. 
Biological transport processes include mixing of the soil by worm activity, 
movement along root cavities and possible mixing by burrowing animals. Due 
to the extremely low solubility of Pu, transport in the dissolved phase is 
not considered important. Dr. Litaor in several papers has documented 
qualitatively the physical and biological transport of Pu within the soil 
column. He was unable to quantify this transport into a Kd (Litaor, 1999). 
He now believes that chemical dissolution and transport of soluble Pu is not 
an important process at Rocky Flats (personal communication). Members of the 
Actinide Migration Evaluation study have not been able to quantify a chemical 
component to the possible actinide migration in the buffer zone at Rocky 
Flats. In fact, I am aware of no site specific measured Kd at Rocky Flats. 
What then is the source of the Kd parameter used in the 1996 RSAL=s and in 
the RAC preliminary assessment? The referenced source was a study by Dames 
and Moore in 1984. I have not been able to locate this source. I have 
however reviewed a recent document from the EPA (EPA, 1999). Much of the 
paper deals with a study by Glover et al (1976) which used soils from a 
number of DOE sites including Rocky Flats. It is likely that the Dames and 
Moore study utilized the same or similar studies. The Pu used in the study 
was in a very dilute solution (10-8 M) in a carbonate complex. The 
adsorption of Pu on soil was measured and then compared back to the initial 
concentration to obtain Kd. Because the Pu was initially in solution this 
method is equivalent to assuming all the Pu in the contaminated zone is 
soluble. This method and the results would seem to have no relationship to 
Rocky Flats. 

RAC has assumed that reported Kd values ranging from 200 to 20,000 are due to 
uncertainty, rather it is my opinion that the values centered on 200 are 
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based on the flawed assumption that the form of the Pu at Rocky Flats is 
soluble. The actual value of Kd has a much smaller uncertainty centered on 
20,000. To include both forms in a single distribution is erroneous 
especially since the soluble component is not believed to exist at Rocky 
Flats. When using a Monte Carlo simulation, a very wide distribution for Kd 
results in a very wide probability distribution of dose. Typically this does 
not affect the central tendency very much but it can have a profound effect 
on the tail of the distribution such as the 5% or 10% confidence levels. 

An additional problem is a low Kd which implies that natural attenuation is a 
viable remediation method for reducing exposure to Pu through ingestion an( 
inhalation. 

In conclusion it is my belief that the ground water pathway should not be the 
determining pathway for the RSAL=s for the following reasons: 

C A well in the shallow alluvium at Rocky Flats will not produce sufficient 
water for even a subsistence farmer scenario. 

C RESRAD has a simplistic ground water model which may be marginally useful 
in modeling a linear continuous single aquifer if the required parameters are 
known. It is virtually useless for modeling the complex nonlinear aquifers 
at Rocky Flats. 

C The reported distribution coefficients below 10,000 mI/g are based on 
experiments performed with soluble Pu and have no relevance to the buffer 
zone at rocky Flats. 

C When using Monte Carlo methods, to use a very wide distribution based on 
erroneous data can result in the output distribution having a large 
uncertainty. If extreme confidence values are chosen the result can be more 
erroneous than if a deterministic value was chosen for the parameter. 

I recommend that i f  the ground wder pathway is to be used it should be'used - - 
in a qualitative way. It should certainly not be the determining factor in 
the RSAL. The value chosen for the Kd should follow my previous 
recommendation of a distribution centered on 20,000 ml/g with only a modest 
variance. 

- _ -  ~ 

- 
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Radionuclide Soil Action Level Oversight Panel 

memorandum 
TO: RSALOP Membershterested Persons 

FROM: Carla Sanda 

SUJBECT: November 1 1,1999 Panel Meeting 

DATE: November 8,1999 

Enclosed is the agenda for the upcoming Panel Meeting scheduled for Thursday, 
November 1 1, 1999 at the Broomfield City Center. To provide adequate time for 
presentation and discussion of the Draft Task 5 Report: Independent Calculation, this 
meeting has been scheduled from 4:OO - 8:OO p.m. Light refreshments will be 
available; but please feel free to bring a brown bag lunch. 

In addition, no technical discussion is scheduled prior to Thursday’s meeting. 
Please feel free to contact me at 303-277-0753 if you should have any questions. 
Thanks, and I look forward to seeing you Thursday. 



Radionuclide Soil Action Level Oversight Panel 

4:OO - 4:15 

4115 - 4~30 

0 4:30 - 4:45 

A G E N D A  

RSALOP Meeting - November 11,1999 
Broomfield City Building - Zang’s Spur Conference Room 

4:OO - 8:OO P.M. 

OPENING 
Introductions 
Minutes correctionslapproval 
Sign-In 
Agenda Review 

0 Group Agreements 

Hank Stovall 

Facilitator 
Facilitator 

CO-CHAIRS UPDATES Hank Stovall 
Project Timeline 

0 Jessie Roberson Confirmation 
0 

0 Mary Harlow Presentation 
0 2006 - Road To Closure: RFETS Packet & Video 

Project Update 

White Paper - “Biological Mobility of Environmental 
Plutonium 

4145 - 6100 Draft Task 5 Report: Independent Calculation 

Dr. John Till, RAC 

Dr. John Till, RAC 

6:OO - 6:05 Public Comment 

6:05-6:15 Break 

Dr. John Till, RAC 
- -=-- - - - - - -- _ =  - _  - _  ~- - _ _  - - - 6:15 - 7:&- - - ~ Continuation: Draft Task 5 Report ~~ ~ 

~~ 

7145 - 7:50 Public Comment 

7150 - 7:55 ANNOUNCEMENTS 

7155 - 8100 FUTURE AGENDA ITEMS/ 
ACTION ITEMS 

Facilitator 

7 

UPCOMING PANEL MEETINGS 

oecember9,1999; January 13, Febwry 10, March 8,2000: 48 P.M. 
Broomfield Cay Bldg.. OneCbct~&~ h.; z ; n s ‘ S s p u r / B d s W a n c a r f e r e n c e R ~ ~ ~  

IMPORTANT NOTE: NO TECHNICAL DISCUSSION SCHEDULED PRIOR TO NOV 11 MEETING 

CHECK OUT THE RSALOP WEB SITE: w.rfcab.otu/SALOP.html e 



Dose Limits 

.I 

1 CERCLA Requiremend 

- = - - = = =  - - = _ -  

RFCA Requirement/ 
Approach 
Action levels for radionuclides will 
be the more conservative of 15 mrem 
per year for the appropriate land use 
receptor, or human-health risk 
(carcinogenic risk equal to 10-4 
[Tier I or 10-6 for Tier 111) to the 
appropriate land use receptor. 
(original Attachment 5 ,  Action Level 
and Standards Framework (ALF)) 

Action levels for radionuclides will 
be the more conservative of: a. An 
annual radiation dose of 15 mrem for 
the appropriate land use receptor, or 
b. An annual radiation dose of 85 
mrem for a hypothetical future 
resident assuming failure of passive 
control measures. The total dose 
fiom multiple radionuclides will be 
accounted for by applying the sum- 
of-rations method. (Tier I) 

Action levels for radionuclide% are 
based on an annual radiation dose of 
15 mrem to a hypothetical hture 
resident. The total dose fiom 
multiple radionuclides will be 
accounted for by applying the sum- 
of-rations method. (Tier 11) 

Additional soil may need to be 
remediated or managed to protect 
surface water quality via runoff or 

~ ~~~ 

NRC Requirement/ 
Approach 
Unrestricted Use: 
A site will be considered acceptable 
for unrestricted use if the residual 
radioactivity that is distinguishable 
fiom background radiation results in 
TEDE to an average member of the 
critical group that does not exceed 
25 mrem per year, including that 
fi>om groundwater sources of 
drinking water, and the residual 
radioactivity has been reduced to 
levels that are ALARA. (20.1402) 

RFCA RSAL Working Group Discussion Points 

In general, the RWG believes that the NRC Rule is not applicable, but is relevant and 
may be appropriate. The 100 mrem/year requirement is similar to the RFCA 
requirement for 85 mendyear. In addition, subsection (iii) of the NRC rule requires 
periodic rechecks of the site no less fiequently than 5 years to assure that the 
institutional controls remain in place as necessary to meet the criteria of section 
20.1403(b) and to assume and carry out responsibilities for any necessary control and 
maintenance of those controls. This is similar to the CERCLA requirement found in 
NCP section 40 CFR 300.430. (RWG MM: 1/27/99) 

At this time the RWG believes that the alternate criteria for license termination 
(20.1404) requirement is relevant, but is not currently appropriate to WETS. RFCA 
states that Tier I action levels for radionuclides will be the more conservative of a) an 
annual radiation dose of 15 mrem for the appropriate land use receptor, orb) an 
annual radiation dose of 85 mrem for a hypothetical future resident assuming Eailure 
of passive control measures. For Tier 11, action levels are based on an annual 
radiation dose of 15 mrem to a hypothetical fitwe resident. For both Tiers I and 11, 
the total dose from multiple radionuclides will be accounted for by applying the sum- 
of-ratios method. (RWG MM: 1/27/99) 

During the meeting, it was pointed out that under the NRC rule, the water pathway is 
assessed along with all other exposure pathways to comply with the 25 mrem 
radiation dose limit. This is different than how the original RsALs assessed exposure 
pathways to comply with the 15/85 mrem radiation dose limits. The original RSALs 
included an assessment of all soil pathways to comply with the 15/85 mrem radiation 
dose limit; the water pathway was not included in the original assessment. Haciever, 
the risk associated with drinking contaminated water is not expected to be signifcant 
since the standard of 0. I5 pCi/L must be met everywhere on site at time of closure. 
The O.lSpCi/L standard is based on a 10 
literslday for 3Oyears. Under ALF, all water leaving the site must meet the 0.15 
pCi/L standard for h. The 0.15 pCiL standard is based on a lo4 residential risk 
limit. If the 25 mrem radiation dose limit is applied to WETS with an all pathways 
analysis, the current surface water limit may be too stringent since the risk limit of 
lo4 is a fhctor of 100 less than the acceptable risk limit. Some members of the RWG 

risk assuming aperson drinks two 

Restricted Use: 
The licensee has made provisions for 
legally enforceable institutional 
controls (ICs) that provide 
reasonable assurance that the TEDE 
fiom residual radioactivity 
distinguishable fiom background to 
the average member of the critical . 

group will not exceed 25 mrem per 
year. (20.1403@)) Residual 
radioactivity at the site has been 
reduced so that if the IC's were not 
longer in effect, there is reasonable 
assurance that the TEDE fiom 
residual radioactivity distinguishable 
fiom background to the average 
member of the critical group is 
ALARA and would not exceed either 
- (1) 100 mrendyear or (2) 500 
mrendyear 

Table of NRC, CERCLA, RFCA Requirements 

Approach 
CERCLA does not specifi dose 
limits, but relies onARARs. The 
lead and support agencies shall 
identify requirements applicable to 
the release or remedial action 
contemplated based upon an 
objective determination of whether 
the requirement specifically 
addresses a hazardous substance, 
pollutant, contaminant, remedial 
action, location, or other 
circumstance found at a CERCLA 
site. (300.400(g)) 

As part of the final remedy selection, 
for known or suspected carcinogens, 
acceptable exposure levels are 
generally concentration levels that 
represent an excess upper bound life- 
time cancer risk to an individual of 
between 10-4 and 10-6 using 
information on the relationship 
between dose and response. The 10- 
6 risk level shall be used as the point 
of departure for determining 
remediation goals for alternatives 
when ARARs are not protective or 
are not sufficiently protective 
because of the presence of multiple 
contaminants at a site or multiple 
pathways of exposure. 
(300.43O(e)(2)(i)(A)(2)) 

1 



(20.1403(e)). , 

Draft Comparison Table of NRC, CERCLA, 

If a dose assessment is conducted at 
the site then 15 m r d y e a r  effective 
dose equivalent @DE) should 
generally be the maximum dose limit 
for humans. This level equates to 
approximately 3 x 10' increased 
lifetime risk and is consistent with 
levels generally considered 
protective in other governmental 
actions, particularly regulations and 
guidance developed by EPA in other 
radiation control programs. 
(OSWER Directive No. 9200.4-1 8) 

ecological resources. 
~~ ~ 

question whether thereis sufficient surface water at RFETS to fully support a 
resident, The RWG may want to M e r  analyze this point further in the future. 
(RWG MM: 1/27/99) 

The RWG discussed that the real driver for radionuclide soil remediation at RFETS 
may be the protection of surface water rather than the RSAL level. RSALs were 
designed to protect a person using the land; RSALs were not designed to meet the 
surface water standard. Cleanup at RFETS must be protective of surface water. 
Currently, all waters leaving the site must meet the 0.15 pCi/L standard for Pu. After 
the period of active remediation, all waters on site must meet this standard. The 
RWG acknowledged that no one has calculated a concentration in soil that would 
protect surface water to 0.15 pCiL for Pu. Currently, there is insufficient 
information regarding the migration of actinides in the environment. When this 
information is available, the RSALs may be recalculated. For now, when evaluating a 
potential remediation project, the project team must always consider how the project 
may impact s h c e  water quality. This may require some sites to be cleaned up to 
lower levels than the RSALs, Le., different cleanup levels could be used a different 
sites. The key point is that during remediation, both the stream standard and the 
RSAL must be considered when estimating how clean is clean. (RWG MM: 1/27/99) 
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Land Use 
Jnrestricted 
Jse 

NRC Requirement/ 
Approach 

A site will be considered acceptable 
for unrestricted use if the residual 
radioactivity that is distinguishable 
fiom background radiation results in 
TEDE to an average member of the 
critical group that does not exceed 
25 mrem per year, including that 
fiom groundwater sources of 
drinking water, and the residual 
radioactivity has been reduced to 
levels that are ALARA. 20.1402 

Table of NRC, CERCLA, RFCA Requirements 

CERCLA Requirement/ 
Approach 

The national goal of the remedy 
selection process is to select 
remedies that are protective of 
human health and the environment, 
that maintain protection over time, 
and that minimize untreated waste. 
(300.430(a)( l)(i)) 

RFCA Requirement/ 
Approach 

At the completion of cleanup 
activities, all surface water on-site 
and all surface and groundwater 
leaving WETS will be of acceptable 
quality for all uses. 

RFCA RSAL Working Group Discussion Points 

The RWG had many questions on this section . . . Is unrestricted use (25 mrem) the 
goal? Why or why not? Should, and if yes, how are the dose(s) fiom ground water 
and surface water incorporated? Is ALAR4 required at RFETS? If yes, how will 
ALAR4 be determined at RFETS? How does the 15 mrem required in RFCA 
Attachment 5 impacthelate to the NRC rule? How are other sites in Colorado 
approaching similar requirements, e.g., can anything be learned by looking at radium 
and/or uranium cleanups? (RWG MM: 12/16/98) 

The RWG discussed the RFCA fiamework described in the RFCA preamble, RFCA 
Attachment 5 ,  The Action Levels and Standards Framework for Surface Water, 
Ground Water, and Soils, and the Rocky Flats Vision. This fiamework provides that 
the industrial area will be managed and cleaned necessary to allow restricted open 
space or industrial uses in the existing Industrial Area and that the buffer zone will be 
managed and cleaned as necessary to accommodate open space uses in the Buffer 
Zone. The RWG discussed whether the RWG was bound to this fiamework or 
whether the fiamework could be expanded. In 1996, RSALs for a hypothetical 
residential land use scenario were calculated so the RFCA fiamework has been 
expanded in the past. RSALs for a residential land use scenario were calculated to 
provide a value to the RFCA Parties, below which, hture land use restriction may not 
be required. The RWG agreed that the RFCA fiamework does not prevent the RWG 
&om evaluating fbture land use scenarios outside of the fiamework. The NRC 
emphasizes unrestricted release after cleanup; it may be to the site's advantage to 
evaluate unrestricted release in addition to industrial use, restricted open space, or 
open space. (RWG MM: 1/27/99) 

The RWG discussed that if soils are remediated to a 25 mrem/year unrestricted use 
level, then the NRC rule does not require an ALARA analysis; however, if soils are 
remediated to a 25 mremlyear restricted use level, then an ALARA analysis is 
required by the NRC. (RWG MM: 1/27/99) 

- 
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Land Use 
Restricted Use 

0 Draft Comparison Table of NRC, CERCLA, equiremen ts 

NRC RequirementlApproach 

A site will be considered acceptable 
for license termination under 
restricted conditions if: the licensee 
can demonstrate that fkther 
reductions in residual radioactivity 
necessary to comply with 1402 
would result in net public or 
environmental harm or were not 
being made because the residual 
levels associated with restricted 
conditions are ALARA. (20.1403(a)) 

CERCLA RequirementlApproach 

The ROD shall describe how the 
selected remedy is protective of 
human health and the environment, 
explaining how the remedy 
eliminates, reduces, or controls 
exposures to human health and 
environmental receptors. 
(300.430(f)(S)(ii)(A)) 

The concentration levels for various 
media that correspond to the 
acceptable risk level established for 
cleanup will depend in part on land 
use at the site. Land uses that will 
be available following completion of 
a response action are determined m 
p a r t  of the remedy selection process 
con;Fidering the reasonably 
anticipated land use or uses along 
with other factors. (OSWER 
Directive No. 9200.4-18) 

. 

RFCA Requirement/Approach 

At a minimum, given current 
technologies and resources, RF will 
be cleaned up to allow open space 
uses in the BZ, restricted open space 
or industrial use for most of the 
existing IA, and other appropriate 
uses. Where possible, the site will be 
cleaned up to the maximum extent 
feasible. While many in the 
community expressed a desire for 
cleanup that would achieve 
background levels, that is beyond the 
reach of today’s technology, 
budgetary resources, and legal 
requirements. These limitations 
prevent the signatories fiom 
committing to such a goal. 
However, the cleanup will be 
conducted in a manner that will not 
preclude additional cleanup in the 
future. The site’s unique ecological 
value will be preserved. (RF Vision, 
RFCA Appendix 9, Goal 5) 

RFCA RSAL Working Group Discussion Point 

The RWG spent time discussing the different approaches taken by the NRC and EPA 
regarding future land use. The NRC’s first preference is to cleanup a site to 
unrestricted hture land use. If a licensee is not able to clean up to a unrestricted 
future land use then the licensee must demonstrate (justify) to the NRC achieving 
unrestricted release is either prohibitively expensive or would result in net public or 
environmental harm. Some members of the RWG believe that RFCA gives away this 
fmt  priority by not requiring cleanup to an unrestricted land use. Some members of 
the RWG believe that RFCA is consistent with the CERCLA process; RFETS is a 
CERCLA site and not a NRC site. Under CERCLA, EPA’s first preference is to 
cleanup up to unrestricted use; however, cleanup may also be based on future land use 
restrictions. EPA looks to the current land use of the site and of the surrounding 
community, as well as what the reasonable anticipated future land uses are for the 
area when determining clean up requirements for a site. The RWG acknowledges 
that the demonstration requirements to the NRC may be different than to EPA. (RWG 
MM: 1/27/99) 

The RWG acknowledged that the issue of the different approaches regarding future 
land uses would not be decided by this working group. (RWG MM: 1/27/99) 

This requirement is not applicable to RFETS since RFETS is not a licensed NRC 
facility; however, the requirement is relevant and may or may not be appropriate 
because media and substances covered by the regulation are of concern at RFETS. 
Under CERCLA, restricted land use scenarios may be evaluated as part of the 
CERCLA process; however, CERLCA does not require an ALARA analysis ifthe 
cleanup is deemed to be protective of human health and the environment. The 
CERCLA process considers surrounding land use. (RWG MM: 1/27/99) 

An outstanding question that remains is how will it be demonstrated that residual 
levels are ALARA. (RWG MM: 1/27/99) 



Institutional 
Controls 

NRC Requirement/ 
Approach 
The licensee has made provisions for 
legally enforceable ICs that provide 
reasonable assurance that the TEDE 
fkom residual radioactivity 
distinguishable fiom background to 
the average member of the critical 
group will not exceed 25 mrem per 
year. If ICs fail, there is reasonable 
assurance that the TEDE fkom 
residual radioactivity distinguishable 
&om background to the average 
member of the critical group is 
ALARA and would not exceed 100 
m r d y r .  (20.14030) and (e)) 

Table of NRC, CERCLA, RFCA Requirements 

CERCLA Requiremenu 
Approach 
EPA expects to use ICs such as water 
use and deed restrictions to 
supplement engineering controls as 
appropriate for short-and long-term 
management to prevent or limit 
exposure to hazardous substances, 
pollutants, or contaminants. ICs 
may be used during the conduct of 
the RVFS and implementation of the 
remedial action and, where 
necessary, as a component of the 
completed remedy. The use of ICs 
shall not substitute for active 
response measures as the sole 
remedy unless such active measures 
are determined not to be practicable, 
based on balancing of tradeof& 
among alternatives that is conducted 
during the selection of remedy. 
(300.430(a)(l)(iii)@)) 

The ROD shall describe how the 
selected remedy is protective of 
human health and the environment, 
explaining how the remedy 
eliminates, reduces, or controls 
exposures to human health and 
environmental receptors. 
(300.430(5)(ii)(A)) 

~ 

~ - -  ~- 

ICs generally should be included as 
a component of cleanup alternatives 

RFCA Requirement/ 
Approach 
Decision documents shall require 
institutional controls as necessary to 
protect human health and the 
environment. Any transfer of real 
property shall be subject to any such 
institutional controls. (7280) 

RFCA RSAL Working Group Discussion Points 

While RFCA and the RFETS Vision discuss future land use, it does not provide any 
legal requirements that restrict the land use. Under the CERCLA process, if a site is 
not cleaned up to unrestricted release, then legally enforceable institutional controls 
are required. Some members of the RWG believe that legally enforceable 
institutional controls will be addressed in the final CAD/ROD(s). Some RWG 
members believe that this requirement is not applicable and that while relevant, it is 
not appropriate because CERCLA addresses the same issue. Therefore, there is no 
requirement to go beyond the CERLCA process. Other RWG members believe that 
this requirement is not applicable, but the requirement is both relevant and 
appropriate because the level of assurance of legally enforceable institutional controls 
required by the NRC is important to help assure longevity of the institutional controls 
(RWG MM: 1/27/99) 

It is believed that there are separate working groups looking into the issue of long- 
term institutional controls for RFETS, as well as the DOE complex. The RWG 
acknowledged that this working group would not decide the issue of legally 
enforceable institutional controls. The RWG agreed to identify the issue for now, set 
it aside, and continue to move forward with the mission of the RWG. (RWG h4M: 
1/27/99) 



Draft Comparison Table of NRC, CERCLA, equirements 

that would require restricted land 
use in order to ensure the response 
will be protective over time. The ICs 
should prevent an unanticipated 
change in land use that could result 
in unacceptable exposures to 
residual contamination, or at a 
minimum, alert future users to the 
residual risks and monitor for any 
changes in use. (OSWER Directive 

I I No. 9200.4-1 8) I 
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Public 
Participation 

NRC Requirement/ 
Approach 
The licensee shall document in the 
LTP or decommissioning plan how 
the advice of individuals and 
institutions in the community who 
may be affected by the 
decommissioning has been sought 
and incorporated, as appropriate, 
following analysis of that advice. 
20.1403(d) Licensees . . . seek 
advice fiom such affected parties 
regarding the following . . : whether 
provisions for institutional controls 
proposed by the licensee will provide 
reasonable assurance . . . will not 
exceed 25 mrem per year; will be 
enforceable; and will not impose 
undue burden on the local 
community or other affected parties. 
The licensee shall provide for 
participation by representatives of a 
broad cross section of community .- -- 
interests who may be affected by the 
decommissioning; an opportunity for 
a comprehensive, collective 
discussions on the issues by the 
participants presented and a publicly 
available summary of the results of 
all such discussions, including a 
description of the individual 
viewpoints of the participants on the 
issues and the extent of agreement 
and disagreement among the 

Draft Table of NRC, CERCLA, RFCA Requirements 0 

CERCLA Requiremenu 
Approach 
300.415(m) Community relations in 
removal actions. 

300.430(c) Community relations 
(prior to commencing field work, to 
the extent practicable) 

300.430(f)(3) Community relations 
to support the selection of remedy. 

RFCA Requiremenu 
Approach 
The need for public involvement is 
critical. Local elected officials, local 
government managers, RFLII, CAB, 
other groups and citizens have been 
and will continue to be consulted. 
(Vision & 7281) 

RFCA RSAL Working Group Discussion Points 

The RWG acknowledges that the agencies continually seek public involvement in 
activities at RFETS, including the Rocky Flats Vision, RFCA, specific projects, and 
long-term questions; however, the RWG is concerned that the agencies may not have 
involved the public on the specific matters required by the NRC rule when an NRC 
facility is seeking restricted release. The RWG agreed to identi@ the issue for now, 
set it aside, and continue to move forward with the mission of the RWG. At some 
point, the parties may need to seek additional public involvement on this issue. (RWG 
MM: 1/27/99) 

Some RWG members believe that the NRC requirement is not applicable and that 
while relevant, it is not appropriate because CERCLA addresses the same issue. 
Therefore, there is no requirement to go beyond the CERLCA process. Other RWG 
members believe that the NRC requirement is not applicable, but the requirement is 
both relevant and appropriate because the level of public involvement required by the 
NRC may go beyond the CERLCARFCA requirements. (RWG MM: 1/27/99) 
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Financial . . 
Assurance .... 

participants on the issues. (20.1405 
Public notification and 
participation) . 

NRC Requirement/ 
Approach 
If license terminated under restricted 
conditions: The licensee has 
provided sufficient financial 
assurance to enable an independent 
third party, including a 
governmental custodian of a site, to 
assume and cany out responsibilities 
for any necessary control and 
maintenance of the site. (20.1403(c)) 

Draft Comparison Table of NRC, CERCLA, RF quirements *: 

CERCLA Requirement/ 
Approach 
This subsection shall also not apply 
to any requirements relating to 
bonding, insurance, or financial 
responsibility. (CERCLA Section 
120(a)(3), Federal Facilities, 
Application of chapter to Federal 
Government.) 

RFCA Requiremenu 
Approach 

Government ownership of land, 
unless physical barriers are used, 
would not normally require . 
establishing financial assurance. 
(Draft DG-4006,4.1.2, Funds for 
Enforcement of Controls.) 

RFCA RSAL Working Group Discussion Points 

The RWG is concerned that if ongoing monitoring and maintenance, including 
institutional controls, of WETS is required beyond cleanup of the site, there needs to 
be financial assurance that the requirements may be met. EPA has required funds to 
be established at private CERCLA sites, e.g., Shattuck. (RWG MM: 1/27/99) 

Some RWG members believe that under the CERCLA pr&ss, if a site is not cleaned 
up to unrestricted release, then financial assurances for ongoing monitoring and 
maintenance are required. Under CERCLA, financial assurance would be addressed 
as part of the final CAD/ROD(s) process. Some RWG members believe that the NRC 
requirement is not applicable and that while relevant, it is not appropriate because 
CERCLA addresses the same issue. Therefore, there is no requirement to go beyond 
the CERLCA process. Other RWG members believe that the NRC requirement is not 
applicable, but the requirement is both relevant and appropriate because the level of 
financial assurance required by the NRC is important to help assure longevity of the 
institutional controls, monitoring, and maintenance. (RWG Mht 1/27/99) 

The RWG acknowledged that this working group would not decide the issue of 
financial assurance. The RWG agreed to identify the issue for now, set it aside, and 
continue to move forward with the mission of the RWG. (RWG MM: 1/27/99) 
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Calculation of 
Risk for a 
single 
radionuclide 

NRC Requirement/ 
Approach 
When calculating total effective do? 
equivalent (TEDE) to the average 
member of the critical group the 
licensee shall determine the peak 
annual TEDE dose expected within 
the first 1000 years after 
decommissioning. (20.1401(d)) 

It is reasonable to assume that 
current land uses in the area will be 
continued for the period of the dose 
assessment (1000 years). (Draft DG 
4006, C. 1.3) 

Draft Co db ison Table of NRC, CERCLA, RFCA Requirements 

CERCLA Requirement/ 
Approach 
CERCLA is silent on the details of 
calculating risk for a single 
radionuclide. Details on how to 
conduct this calculation are 
provided in EPA guidance 
documents. 

One way to covert dose to risk is to 
use a radionuclide specific slope 
factor. This method employs the 
methodology fiom EPA ’s H.EAST 
report. In the HEAST, EPA gives a 
risk coefficient that is the riskper . 

unit intake. To w e  this method one 
would multiple the total activity 
inhaled or ingested by the risk 
coefficient to get the risk. 

The RWG reviewed the February 26, 
1992 EPA memorandum, Guidance 
on Risk Characterization for Risk - = 

managers and Risk Assessors. It was 
noted that: “If only limited 
information on the distribution of the 
exposure or dose factors is available, 
the assessor should approach 
estimating the high end by 
identifjhg the most sensitive 
parameters and using maximum or 
near maximum values for one or a 
few of these variable, leaving others 
at their mean values.” (RWG MM: 

RFCA Requirement/ 
Approach 

RFCA RSAL Working Group Discussion Points 

The original BALs considered a RME individual. This is consistent with approaches 
taken at CERCLA sites. The RWG needs to evaluate the RME approach and the 
TEDE to the average member of the critical group approach to understand the 
differences and perhaps recommend one over the other, some combination, or some 
approach that the RWG believes will be best for RFETS. The original RSALs 
considered the peak dose expected within the first 1000 years. The RWG needs to 
evaluate what the 1000-year period after decommissioning under the NRC rule means 
to RFETS. Should land use assumptions made today be assumed for the 1000 year 
period? (RWG MM: 12/16/98) 

The differences between RME and AMCG were discussed at length. AMCG is 
defined in NUREG 1549. Some members of the RWG believe that the AMCG 
concept is not clearly defined. RME is defined in OSWER Some members of the 
RWG believe that the RME concept is more clearly defined. It is unclear t some that 
there is a significant difference. Some RWG members expressed the belief that there 
would not be a significant difference if appropriate land use scenarios were used for 
AMCG vs. RME. Other RWG members believe that land use is a critical difference. 
CERCLA doesn’t look far into the future (1000 years). A member of the public noted 
that the NRC critical group is conservative (residential) and under NRC it is 
inappropriate to look at short-term uses such as open space. It was noted that under 
CERCLA we look at 30 years vs. 1000 years under NRC. (RWG MM: 1/19/99) 

The RWG discussed the NRC rule and the EPA OSWER Directive regarding the 
NRC rule. There is some language in the OSWER Directive that is confusing to 
RWG members e.g., the discussion on whether EPA views the NRC rule as protective 
and whether the dose limits in the NRC rule are within the CERCLA acceptable risk- 
range. The RWG agreed not to associate the risk level of 3 x lo4 with the dose level 
of 15 mRem/yr. Representatives &om EPA and the State pointed out that 3 x lo4 is a 
number that represents that average of approximately 60 radionuclides. 

- 
_ = _  

- _  - - _  

The RWG discussed the differences between the NRC rule, which evaluates 25 
mrendyear, the EPA OSWER Directive and RFCA, which both evaluate 15 



.... 

Draft Comparison Table of NRC, CERCLA, quirements 

1/19/99) 

. .  

mrem/year. The EPA OSWER Directive states that if a site uses the NRC dose limits, 
in general, the risk fiom radionuclides will be outside the acceptable CERCLA risk 
range. However, Tim Rehder pointed out to the RWG that the risk-level of 3 x lo4 
mentioned in the OSWER Directive represents the average of approximately 60 
radionuclides. It is incorrect to associate the risk-level of3 x lo4 with the dose level 
of 15 mrem/year for a particular radionuclide. When assessed independently, alpha 
emitters are generally within the CERCLA risk range; Pu at either 15 mrem/year or 
25 mredyear is within the CERCLA risk range. There are two ways to convert dose 
to risk. The first method employs the methodology ftom EPA's HEAST (Health 
Effects Assessment Summary Tables) report. In the HEAST, EPA gives a risk 
coefficient that is the risk per unit intake (e.g., loa8 per pCi inhaled). To use this 
method, one would multiply the total activity inhaled or ingested by the risk 
coefficient to get the risk. The second method employs the methodology corn ICRP. 
ICRP gives a risk coefficient that is the risk per unit of radiation dose (e.g., lo4 per 
rem). To use this method, one would multiple the annual effective dose equivalent by 
the risk coefficient to get the risk. (RWG MM: 1/27/99) 
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Dose Limits 

NRC Requirement/ 
Approach 
Unrestricted Use: ' 

A site will be considered acceptable 
for unrestricted use if the residual 
radioactivity that is distinguishable 
from background radiation results in 
TEDE to an average member of the 
critical group that does not exceed 
25 mrem per year, including that 
fiom groundwater sources of 
drinking water, and the residual 
radioactivity has been reduced to 
levels that are ALARA. (20.1402) 

Restricted Use: 
The licensee has made provisions for 
legally enforceable institutional 
controls (ICs) that provide 
reasonable assurance that the TEDE 
fiom residual radioactivity 
distinguishable from background to 
the average member of the critical 
group will not exceed 25 mrem p g  ~ 

year. (20.1403(b)) Residual 
radioactivity at the site has been 
reduced so that if the IC's were not 
longer in effect, there is reasonable 
assurance that the TEDE from 
residual radioactivity distinguishable 
fiom background to the average 
member of the critical group is 
ALARA and would not exceed either 
- (1) 100 mrdyea r  or (2) 500 
mrem/year 

on Table of NRC, CERCLA, RFCA Requirements m 
CERCLA Requirement/ 
Approach 
CERCLA does not specifL dose 
limits, but relies on ARARs. The 
lead and support agencies shall 
identify requirements applicable to 
the release or remedial action 
contemplated based upon an 
objective determination of whether 
the requirement specifically 
addresses a hazardous substance, 
pollutant, contaminant, remedial 
action, location, or other 
circumstance found at a CERCLA 
site. (300.400(g)) 

As part of the final remedy selection, 
for known or suspected carcinogens, 
acceptable exposure levels are 
generally concentration levels that 
represent an excess upper bound life 
time cancer risk to an individual of 

information on the relationship 
between doxi and response. The 10- 
6 risk level shall be used as the point 
of departure for determining 
remediation goals for alternatives 
when AR4Rs are not protective or 
are not sufficiently protective 
because of the presence of multiple 
contaminants at a site or multiple 
pathways of exposure. 
(300.430(e)(2)(i)(A)(2)) 

between 10-4 and 10-6 using 

RFCA Requiremenu 
Approach 
Action levels for radionuclides will 
be the more conservative of 15 mrem 
per year for the appropriate land use 
receptor, or human-health risk 
(carcinogenic risk equal to 10-4 
[Tier I or 10-6 for Tier 111) to the 
appropriate land use receptor. 
(original Attachment 5 ,  Action Level 
and Standards Framework (ALF)) 

Action levels for radionuclides will 
be the more conservative of: a. An 
annual radiation dose of 15 mrem f a  
the appropriate land use receptor, or 
b. An annual radiation dose of 85 
mrem for a hypothetical hture 
resident assuming failure of passive 
control measures. The total dose 
from multiple radionuclides will be 
accounted for by applying the sum- 
of-rations method. (Tier I) 

Action levels Eor radionuclides are 
based on an annual radiation dose of 
15 mrem to a hypothetical fbture 
resident. The total dose from 
multiple radionuclides will be 
accounted for by applying the sum- 
of-rations method. (Tier 11) 

Additional soil may need to be 
remediated or managed to protect 
surface water quality via runoff or 

RFCA RSAL Working Group Discussion Points 

In general, the RWG believes that the NRC Rule is not applicable, but is relevant a n r  
may be appropriate. The 100 mrerdyear requirement is similar to the RFCA 
requirement for 85 mrerdyear. In addition, subsection (iii) of the NRC rule requires 
periodic rechecks of the site no less frequently than 5 years to assure that the 
institutional controls remain in place as necessary to meet the criteria of section 
20.1403(b) and to assume and carry out responsibilities for any necessary control and 
maintenance of those controls. This is similar to the CERCLA requirement found in 
NCP section 40 CFR 300.430. (RWG MM: 1/27/99) 

At this time the RWG believes that the alternate criteria for license termination 
(20.1404) requirement is relevant, but is not currently appropriate to RFETS. RFCA 
states that Tier I action levels for radionuclides will be the more conservative of a) an 
annual radiation dose of 15 mrem for the appropriate land use receptor, or b) an 
annual radiation dose of 85 mrem for a hypothetical hture resident assuming failure 
of passive control measures. For Tier 11, action levels are based on an annual 
radiation dose of 15 mrem to a hypothetical future resident. For both Tiers I and 11, 
the total dose from multiple radionuclides will be accounted for by applying the sum- 
of-ratios method. (RWG MM: 1/27/99) 

During the meeting, it was pointed out that under the NRC rule, the water pathway is 
assessed along with all other exposure pathways to comply with the 25 mrem 
radiation dose limit. This is different than how the original RSALs assessed exposure 
pathways to comply with the 15/85 mrem radiation dose limits. The original RSALs 
included an assessment of all soil pathways to comply with the 15/85 mrem-radiation 
dose limit; the water pathway was not included in the original assessment. However, 
the risk associated with drinking contaminated water is not expected to be significant 
since the standard of 0.15 pCi/L must be met everywhere on site at time of closure. 
The 0.15 pCYL standard is based on a 10 
liters/day for 3Oyears. Under ALF, all water leaving the site must meet the 0.15 
pCi/L standard for PU. The 0.15 pCi/L standard is based on a lo4 residential risk 
limit. If the 25 mrem radiation dose limit is applied to RFETS with an all pathways 
analysis, the current surface water limit may be too stringent since the risk limit of 
10" is a factor of 100 less than the acceptable risk limit. Some members of the RWG 

risk assuming a person drinks two 
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Periodic 
Review 

NRC Requirement/ 
Approach 
Provide sufficient financial 
assurance to enable a responsible 
government entity or independent 
third party, including a 
governmental custodian of a site, 
both to carry out periodic rechecks of 
the site no less frequently than every 
5 years to assure that the 
institutional controls remain in place 
as necessary to meet criteria of 
section 20.1403@) and to assume 
and carry out responsibilities for any 
necessary control and maintenance 
of those controls. (20.1403 
(e)(Wi)) 

- . -  
- -  

Table of NRC, CERCLA, RFCA Requirements a 
CERCLA Requirement/ 
Approach 
Section 121(c) 

If a remedial action is selected'that 
results in hazardous substances, 
pollutants, or contaminants 
remaining at the site above levels 
that allow for unlimited use and 
unrestricted exposure, the lead 
agency shall review such action no 
less often than every five years after 
initiation of the selected remedial 
action. (3 00.43 0(4)(ii)) and 
(300.430(S)(iii)(C)) 

where waste is left on-site at levels 
that would require limited use and 
restricted exposure to ensure 
protectiveness, EPA will conduct 
reviews at least once every fwe 
years to monitor the site for any 
changes including changes in land 
use. Such reviews should analyze 
the implementation and effectiveness 
of any ICs with the same degree of 
care as other parts of the remea'y. 
Should land use change in spite of 
land use restrictions, it will be 
necessary to evaluate the 
implications of that change for the 
selected reme& and whether the 
remedy remains protective (e.g., a 
greater volume of soil may need to 

RFCA Requirement/ 
Approach 
EPA and CDPHE will, pursuant to 
CERCLA section 121 (c), review any 
remedial action associated with any 
final ROD that results in any 
hazardous substances, pollutants, or 
contaminants remaining on-site, no 
less often than every five years after 
initiation of such final remedial 
action to assure that human health 
and the environment are being 
protected by the remedial action 
being implemented. To the extent 
that remedies have incorporated ICs, 
EPA shall review the continuing 
effectiveness of such controls, and 
shall evaluate whether additional 
remedial action could be taken that 
would reduce the need to rely on ICs. 
If upon such review, EPA finds that 
further remedial action by DOE is 
warr-anted to assure the protection of 
human health and the environment, - 
DOE shall, consistent with Sections 
104 and 106 of CERCLA, 
implement remedial actions 
necessary to abate any release or 
threat of release of a hazardous 
substance. (7254) 

RFCA RSAL Working Group Discussion Points 

In addition, subsection (iii) of this section requires periodic rechecks of the site no 
less fiequently than 5 years to assure that the institutional controls remain in place as 
necessary to meet the criteria of section 20.1403(b) and to assume and carry out 
responsibilities for any necessary control and maintenance of those controls. This is 
similar to the CERCLA requirement found in NCP section 40 CFR 300.430. (RWG 
MM: 1/27/99) 

. .  

--  ... ~~ . 

11. 



. .  . .  

Draft Comparison Table of NRC, CERCLA, quirements 

be removed or managed to achieve 
an acceptable level of risk for a less 
restrictive land use. (OSWER 
Directive No. 9200.4-18) 
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(20.1403(e)) 

Draft C ison Table of NRC, CERCLA, RFCA Requirements 

If a dose assessment is conducted at 
the site then 15 mremlyear effective 
dose equivalent (EDE) should 
generally be the maximum dose limit 
for humans. This level equates to 
approximately 3 x 10" increased 
lifetime risk and is consistent with 
levels generally considered 
protective in other governmental 
actions, particularly regulations and 
guidance developed by EPA in other 
radiation control programs. 
(OSWER Directive No. 9200.4- 18) 

ecological resources. 

a 
question whether there is sufficient surface water at RFETS to hlly support a 
resident. The RWG may want to further analyze this point further in the hture. 
(RWG MM: 1/27/99) 

The RWG discussed that the real driver for radionuclide soil remediation at RFETS 
may be the protection of surface water rather than the RSAL level. BALs were 
designed to protect a person using the land; RSALs were not designed to meet the 
surface water standard. Cleanup at RFETS must be protective of surface water. 
Currently, all waters leaving the site must meet the 0.15 pCi/L standard for Pu. After 
the period of active remediation, all waters on site must meet this standard. The 
RWG acknowledged that no one has calculated a concentration in soil that would 
protect surface water to 0.15 pCi/L for Pu. Currently, there is insufficient 
information regarding the migration of actinides in the environment. When this 
information is available, the RSALs may be recalculated. For now, when evaluating a 
potential remediation project, the project team must always consider how the project 
may impact surface water quality. This may require some sites to be cleaned up to 
lower levels than the RSALs, i.e., different cleanup levels could be used a different 
sites. The key point is that during remediation, both the stream standard and the 
RSAL must be considered when estimating how clean is clean. (RWG MM: 1/27/99) 
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Land Use 
Unrestricted 
Use 

-~ 

NRC Requirement/ 
Approach 

A site will be considered acceptable 
for unrestricted use if the residual 
radioactivity that is distinguishable 
fiom background radiation results in 
TEDE to an average member of the 
critical group that does not exceed 
25 mrem per year, including that 
fiom groundwater sources of 
drinking water, and the residual 
radioactivity has been reduced to 
levels that are ALARA. 20.1402 

Draft C d) rison Table of NRC, CERCLA, RFCA Requirements 

~~ 

CERCLA Requiremenu 
Approach 

The national goal of the remedy 
selection process is to select 
remedies that are protective of 
human health and the environment, 
that maintain protection over time, 
and that minimize untreated waste. 
(300.430(a)( l)(i)) 

- - - .  - -  

RFCA Requirement/ 
Approach 

At the completion of cleanup 
activities, all surface water on-site 
and all surface and groundwater 
leaving RFETS will be of acceptable 
quality for all uses. 

RFCA RSAL Working Group Discussion Points 

The RWG had many questions on this section . , . Is unrestricted use (25 mrem) the 
goal? Why or why not? Should, and if yes, how are the dose(s) from ground water 
and surface water incorporated? Is ALARA required at RFETS? If yes, how will 
ALAM be determined at RFETS? How does the 15 mrem required in RFCA 
Attachment 5 impacthelate to the NRC rule? How are other sites in Colorado 
approaching similar requirements, e.g., can anything be learned by looking at radium 
and/or uranium cleanups? (RWG MM: 12/16/98) 

The RWG discussed the RFCA framework described in the RFCA preamble, RFCA 
Attachment 5 ,  The Action Levels and Standards Framework for Surface Water, 
Ground Water, and Soils, and the Rocky Flats Vision. This framework provides that 
the industrial area will be managed and cleaned as necessary to allow restricted open 
space or industrial uses in the existing Industrial Area and that the buffer zone will be 
managed and cleaned as necessary to accommodate open space uses in the Buffer 
Zone. The RWG discussed whether the RWG was bound to this fiamework or 
whether the fiamework could be expanded. In 1996, RSALs for a hypothetical 
residential land use scenario were calculated so the RFCA framework has been 
expanded in the past. RSALs for a residential land use scenario were calculated to 
provide a value to the RFCA Parties, below which, future land use restriction may not 
be required. The RWG agreed that the RFCA fiamework does not prevent the RWG 
fiom evaluajing @reland use scenarios outside of the fiamework. The NRC 
emphasizes unrestri&d release after cleanup; it may be to the site’s advantage to 
evaluate unrestricted release in addition, to industrial use, restricted open space, or 
open space. (RWG MM: 1/27/99) 

The RWG discussed that if soils are remediated to a 25 m r d y e a r  unrestricted use 
level, then the NRC rule does not require an ALARA analysis; however, if soils are 
remediated to a 25 m r d y e a r  restricted use level, then an ALARA analysis is 
required by the NRC. (RWG MM: 1/27/99) 
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Land Use 
Restricted Use 

NRC RequirementlApproach 

A site will be considered acceptable 
for license termination under 
restricted conditions if: the licensee 
can demonstrate that further 
reductions in residual radioactivity 
necessary to comply with 1402 
would result in net public or 
environmental harm or were not 
being made because the residual 
levels associated with restricted 
conditions are ALARA. (20.1403(a)) 

Draft C Table of NRC, CERCLA, RFCA Requirements 

CERCLA RequirementlApproach 

The ROD shall describe how the 
selected remedy is protective of 
human health and the environment, 
explaining how the remedy 
eliminates, reduces, or controls 
exposures to human health and 
environmental receptors. 
(300.430(f)(S)(ii)(A)) 

The concentration levels for various 
media that correspond to the 
acceptable risk level established for 
cleanup will depend in part on land 
use at the site. Land uses that will 
be available following completion of 
a response action are determined as 
part of the reme@ selection process 
considering the reasonably 
anticipated land use or uses along 
with other factors. (OSWER 
Directive No. 9200.4-1 8) 

-~ . - -  - _  

RF’CA RequirernentlApproach 

At a minimum, given current 
technologies and resources, RF will 
be cleaned up to allow open space 
uses in the BZ, restricted open space 
or industrial use for most of the 
existing IA, and other appropriate 
uses. Where possible, the site will be 
cleaned up to the maximum extent 
feasible. While many in the 
community expressed a desire for 
cleanup that would achieve 
background levels, that is beyond the 
reach of today’s technology, 
budgetary resources, and legal 
requirements. These limitations 
prevent the signatories fiom 
committing to such a goal. 
However, the cleanup will be 
conducted in a manner that will not 
preclude additional cleanup in the 
fbture. The site’s unique ecological 
value will be preserved. (RF Vision, 
RFCA Appendix 9, Goal 5 )  

RFCA RSAL Working Group Discussion Point 

The RWG spent time discussing the different approaches taken by the NRC and EPA 
regarding f k r e  land use. The NRC’s first prefeence is to cleanup a site to 
unrestricted fbture land use. If a licensee is not able to clean up to a unrestricted 
fbture land use then the licensee must demonstrate (justify) to the NRC achieving 
unrestricted release is either prohibitively expensive or would result in net public or 
environmental harm. Some members of the RWG believe that RFCA gives away this 
first priority by not requiring cleanup to an unrestricted land use. Some members of 
the RWG believe that RFCA is consistent with the CERCLA process; RFETS is a 
CERCLA site and not a NRC site. Under CERCLA, EPA’s fist preference is to 
cleanup up to unrestricted use; however, cleanup may also be based on fbture land use 
restrictions. EPA looks to the current land use of the site and of the surrounding 
community, as well as what the reasonable anticipated future land uses are for the 
area when determining clean up requirements for a site. The RWG acknowledges 
that the demonstration requirements to the NRC may be different than to EPA. (RWG 
MM: 1/27/99) 

The RWG acknowledged that the issue of the different approaches regarding hture 
land uses would not be decided by this working group. (RWG MM: 1/27/99) 

This requirement is not applicable to RFETS since RFETS is not a licensed NRC 
facility; however, the requirement is relevant and may or may not be appropriate 
because medLa gnd substances covered by the regulation are of concern at RFETS. 
Under CERCLA, re&icted land &e s-cenarios may be evaluated as part of the - = 

CERCLA process; however, CERLCA does not require an ALARA analysis ifthe 
cleanup is deemed to be protective of human health and the environment. The 
CERCLA process considers surrounding land use. (RWG MM: 1/27/99) 

An outstanding question that remains is how will it be demonstrated that residual 
levels are ALARA. (RWG MM: 1/27/99) 
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Draft C on Table of NRC, CERCLA, RFCA Requirements 

Institutional 
Controls 

NRC Requirement/ 
Approach 
The licensee has made provisions for 
legally enforceable ICs that provide 
reasonable assurance that the TEDE 
from residual radioactivity 
distinguishable from background to 
the average member of the critical 
group will not exceed 25 mrem per 
year. If ICs fail, there is reasonable 
assurance that the TEDE from 
residual radioactivity distinguishable 
from background to the average 
member of the critical group is 
ALARA and would not exceed 100 
mrem/yr. (20.1403(b) and (e)) 

CERCLA Requirement/ 
Approach 
EPA expects to use ICs such as water 
use and deed restrictions to 
supplement engineering controls as 
appropriate for short-and long-term 
management to prevent or limit 
exposure to hazardous substances, 
pollutants, or contaminants. ICs 
may be used during the conduct of 
the RI/FS and implementation of the 
remedial action and, where 
necessary, as a component of the 
completed remedy. The use of ICs 
shall not substitute for active 
response measures as the sole 
remedy unless such active measures 
are determined not to be practicable, 
based on balancing of tradeof& 
among alternatives that is conducted 
during the selection of remedy. 
(300.430(a)(l)(iii)(D)) 

- -  - 

The ROD shall describe how& ~- 
selected remedy is protective of 
human health and the environment, 
explaining how the remedy 
eliminates, reduces, or controls 
exposures to human health and 
environmental receptors. 
(300.430(5)(ii)(A)) 

ICs generally should be included as 
a component of cleanup alternatives 

RFCA Requirement/ 
Approach 
Decision documents shall require 
institutional controls as necessary to 
protect human health and the 
environment. Any transfer of real 
property shall be subject to any such 
institutional controls. (7280) 

RFCA MAL Working Group Discussion Points 

While RFCA and the WETS Vision discuss hture land use, it does not provide any 
legal requirements that restrict the land use. Under the CERCLA process, if a site is 
not cleaned up to unrestricted release, then legally enforceable institutional controls 
are required. Some members of the RWG believe that legally enforceable 
institutional controls will be addressed in the final CAD/ROD(s). Some RWG 
members believe that this requirement is not applicable and that while relevant, it is 
not appropriate because CERCLA addresses the same issue. Therefore, there is no 
requirement to go beyond the CERLCA process. Other RWG members believe that 
this requirement is not applicable, but the requirement is both relevant and 
appropriate because the level of assurance of legally enforceable institutional controls 
required by the NRC is important to help assure longevity of the institutional controls. 
(RWG MM: 1/27/99) 

It is believed that there are separate working groups looking into the issue of long- 
term institutional controls for RFETS, as well as the DOE complex. The RWG 
acknowledged that this working group would not decide the issue of legally 
enforceable institutional controls. The RWG agreed to identify the issue for now, set 
it aside, and continue to move forward with the mission of the RWG. (RWG MM: 
1/27/99) 



Draft Co Q ison Table of NRC, CERCLA, RFCA Requirements 0 
I I that would require restricted land 

use in order to ensure the response 
will be protective over time. The ICs 
should prevent an unanticipated 
change in land use that could result 
in unacceptable exposures to 
residual contamination, or at a 
minimum, alert future users to the 
residual rish and monitor for any 
changes in use. (OSWER Directive 
NO. 9200.4-18) 
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NRC Requirement/ 

Calculation of 
Risk for a 
single 
radionuclide 

Approach 
When calculating total effective dose 
equivalent (TEDE) to the average 
member of the critical group the 
licensee shall determine the peak 
annual TEDE dose expected within 
the first 1000 years after 
decommissioning. (20.1401(d)) 

It is reasonable to assume that 
current land uses in the area will be 
continued for the period of the dose 
assessment (1000 years). (Draft DG- 
4006, C. 1.3) 

Draft Corn (Ilb n Table of NRC, CERCLA, RFCA Requirements 

CERCLA Requirement/ 
Approach 
CERCLA is silent on the details of 
calculating risk for a single 
radionuclide. Details on how to 
conduct this calculation are 
provided in EPA guidance 
documents. 

One way to covert dose to risk is to 
use a radionuclide specific slope 
factor. This method employs the 
methodology from EPA ’s HEAST 
report. In the HEAS1: EPA gives a 
risk coefficient that is the risk per 
unit intake. To use this method, one 
would multiple the total activity 
inhaled or ingested by the risk 
coefficient to get the risk 

The RWG reviewed the February 26, 
1992 EPA memorandum, Guidance 
on Risk Characterization for Risk 
managers and Risk Assessors. It Was 
noted that: “If only limited 
information on the distribution of the 
exposure or dose factors is available, 
the assessor should approach 
estimating the high end by 
identifjhg the most sensitive 
parameters and using maximum or 
near maximum values for one or a 
few of these variable, leaving others 
at their mean values.” (RWG MM: 

RFCA Requirement/ 
Approach 

RFCA RSAL Working Group Discussion Points 

The original RSALs considered a RME individual. This is consistent with approaches 
taken at CERCLA sites. The RWG needs to evaluate the RME approach and the 
TEDE to the average member of the critical group approach to understand the 
differences and perhaps recommend one over the other, some combination, or some 
approach that the RWG believes will be best for WETS. The original RSALs 
considered the peak dose expected within the first 1000 years. The RWG needs to 
evaluate what the 1000-year period after decommissioning under the NRC rule means 
to WETS. Should land use assumptions made today be assumed for the 1000 year 
period? (RWG MM: 121 6/98) 

The differences between RME and AMCG were discussed at length. AMCG is 
defined in NUREG 1549. Some members of the RWG believe that the AMCG 
concept is not clearly defined. Rh4E is defined in OSWER Some members of the 
RWG believe that the RME? concept is more clearly defined. It is unclear t some that 
there is a significant difference. Some RWG members expressed the belief that there 
would not be a significant difference if appropriate land use scenarios were used for 
AMCG vs. RME. Other RWG members believe that land use is a critical difference. 
CERCLA doesn’t look far into the future (1000 years). A member of the public noted 
that the NRC critical group is conservative (residential) and under NRC it is 
inappropriate to look at short-term uses such as open space. It was noted that under 
CERCLA we look at 30 years vs. 1000 years under NRC. (RWG MM: l/f9/99) 

The RWG discussed the NRC rule and the EPA OSWER Directive regarding the 
NRC rule. There is some language in the OSWER Directive that is confusing to 
RWG members e.g., the discussion on whether EPA views the NRC rule as protective 
and whether the dose limits in the NRC rule are within the CERCLA acceptable risk- 
range. The RWG agreed not to associate the risk level of 3 x 1 O4 with the dose level 
of 15 m R d y r .  Representatives fiom EPA and the State pointed out that 3 x lo4 is a 
number that represents that average of approximately 60 radionuclides. 

- .. 

f i e  RWG discussed the differences between the NRC rule, which evaluates 25 
mrendyear, the EPA OSWER Directive and RFCA, which both evaluate 15 
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Draft C Table of NRC, CERCLA, RFCA Requirements 0 
mrem/year. The EPA OSWER Directive states that if a site uses the NRC dose limits, 
in general, the risk fiom radionuclides will be outside the acceptable CERCLA risk 
range. However, Tim Rehder pointed out to the RWG that the risk-level of 3 x lo4 
mentioned in the OSWER Directive represents the average of approximately 60 
radionuclides. It is incorrect to associate the risk-level of 3 x lo4 with the dose level 
of 15 mrem/year for a particular radionuclide. When assessed independently, alpha 
emitters are generally within the CERCLA risk range; PU at either 15 mrendyear or 
25 mredyear is within the CERCLA risk range. There are two ways to convert dose 
to risk. The fist method employs the methodology fiom EPA's E A S T  (Health 
Effects Assessment Summary Tables) report. In the E A S T ,  EPA gives a risk 
coefficient that is the risk per unit intake (e.g., lo4' per pCi inhaled). To use this 
method, one would multiply the total activity inhaled or ingested by the risk 
coefficient to get the risk. The second method employs the methodology fiom ICRF'. 
ICRP gives a risk coefficient that is the risk per unit of radiation dose (e.g., lo4 per 
rem). To use this method, one would multiple the annual effective dose equivalent by 
the risk coefficient to get the risk. (RWG MM: 1/27/99) 
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Public 
Participation 

NRC Requiremend 
Approach 
The licensee shall document in the 
LTP or decommissioning plan how 
the advice of individuals and 
institutions in the community who 
may be affected by the 
decommissioning has been sought 
and incorporated, as appropriate, 
following analysis of that advice. 
20.1403(d) Licensees . . . seek 
advice fiom such affected parties 
regarding the following. . : whether 
provisions for institutional controls 
proposed by the licensee will provide 
reasonable assurance . . . will not 
exceed 25 mrem per year; will be 
enforceable; and will not impose 
undue burden on the local 
community or other affected parties. 
The licensee shall provide for 
participation by-representatives of a 
broad cross section of community- 
interests who may be affected by the 
decommissioning; an opportunity for 
a comprehensive, collective 
discussions on the issues by the 
participants presented and a publicly 
available summary of the results of 
all such discussions, including a 
description of the individual 
viewpoints of the participants on the 
issues and the extent of agreement 
and disagreement among the 

ison Table of NRC, CERCLA, RFCA Requirements 

CERCLA Requirement/ 
Approach 
300.415(m) Community relations in 
removal actions. 

300.430(c) Community relations 
(prior to commencing field work, to 
the extent practicable) 

300.430(f)(3) Community relations 
to support the selection of remedy. 

RFCA Requirement/ 
Approach 
The need for public involvement is 
critical. Local elected officials, local 
government managers, RFLII, CAB, 
other groups and citizens have been 
and will continue to be consulted. 
(Vision CQ 1281) 

RFCA RSAL Working Group Discussion Points 

The RWG acknowledges that the agencies continually seek public involvement in 
activities at WETS, including the Rocky Flats Vision, RFCA, specific projects, and 
long-term questions; however, the RWG is concerned that the agencies may not have 
involved the public on the specific matters required by the NRC rule when an NRC 
facility is seeking restricted release. The RWG agreed to identie the issue for now, 
set it aside, and continue to move forward with the mission of the RWG. At some 
point, the parties may need to seek additional public involvement on this issue. (RWG 
MM: 1/27/99) 

Some RWG members believe that the NRC requirement is not applicable and that 
while relevant, it is not appropriate because CERCLA addresses the same issue. 
Therefore, there is no requirement to go beyond the CERLCA process. Other RWG 
members believe that the NRC requirement is not applicable, but the requirement is 
both relevant and appropriate because the level of public involvement required by the 
NRC may go beyond the CERLCARFCA requirements. (RWG MM: 1/27/99) 
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Financial 
Assurance 

participants on the issues. (20.1405 
Public notification and 
participation) 
NRC Requirement/ 
Approach 
If license terminated under restricted 
conditions: The licensee has 
provided sufficient financial 
assurance to enable an independent 
third party, including a 
governmental custodian of a site, to 
assume and carry out responsibilities 
for any necessary umtrol and 
maintenance of the site. (20.1403(c)) 

Government ownership of land, 
unless physical barriers are used, 
would not normally require 
establishing financial assurance. 
(Draft DG-4006,4.1.2, Funds for 
Enforcement of Controls.) 

CERCLA Requiremenu 
Approach 
This subsection shall also not apply 
to any requirements relating to 
bonding, insurance, or financial 
responsibility. (CERCLA Section 
120(a)(3), Federal Facilities, 
Application of chapter to Federal 
Government.) 

i 

RFCA Requirement/ 
Approach 

RFCA RSAL Working Group Discussion Points 

The RWG is concerned that if ongoing monitoring and maintenance, including 
institutional controls, of WETS is required beyond cleanup of the site, there needs to 
be financial assurance that the requirements may be met. EPA has required h d s  to 
be established at private CERCLA sites, e.g., Shattuck. (RWG MM: 1/27/99) 

Some RWG members believe that under the CERCLA process, if a site is not cleaned 
up to unrestricted release, then financial assurances for ongoing monitoring and 
maintenance are required. Under CERCLA, financial assurance would be addressed 
as part of the final CAD/ROD(s) process. Some RWG members believe that the NRC 
requirement is not applicable and that while relevant, it is not appropriate because 
CERCLA addresses the same issue. Therefore, there is no requirement to go beyond 
the CERLCA process. Other RWG members believe that the NRC requirement is not 
applicable, but the requirement is both relevant and appropriate because the level of 
financial assurance required by the NRC is important to help assure longevity of the 
institutional controls, monitoring, and maintenance. (RWG h4M: 1/27/99) , 

The RWG acknowledged that this working group would not decide the issue of 
financial assurance. The RWG agreed to identie the issue for now, set it aside, and 
continue to move forward with the mission of the RWG. (RWG MM: 1/27/99) 
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Periodic 
Review 

NRC Requiremend 
Approach 
Provide sufficient financial 
assurance to enable a responsible 
government entity or independent 
third party, including a 
governmental custodian of a site, 
both to carry out periodic rechecks of 
the site no less frequently than every 
5 years to assure that the 
institutional controls remain in place 
as necessary to meet criteria of 
section 20.1403(b) and to assume 
and carry out responsibilities for any 
necessary control and maintenance 
of those controls. (20.1403 
(e)(2)(iii)) 

CERCLA Requirement/ 
Approach 
Section 12 1 (c) 

If a remedial action is selected that 
results in hazardous substances, 
pollutants, or contaminants 
remaining at the site above levels 
that allow for unlimited use and 
unrestricted exposure, the lead 
agency shall review such action no 
less often than every five years after 
initiation of the selected remedial 
action. (300.430(4)(ii)) and 
(300.430(5)(iii)(C)) 

Where waste is left on-site at levels 
that would require limited use and 
restricted exposure to ensure 
protectiveness, EPA will conduct 
reviews at least once e v e y  fwe 
years to monitor the site for any 
changes including changes in land 
use. Such reyiews should analyze 
the implementation and effectiveness 
of any ICs with the same degree of 
care as other parts of the remedy. 
Should land use change in spite of 
land use restrictions, it will be 
necessary to evaluate the 
implications of that change for the 
selected remedy. and whether the 
remedy remains protective (e.g., a 
greater volume of soil mqy need to 

RFCA Requirement/ 
Approach 
EPA and CDPHE will, pursuant to 
CERCLA section 12 1 (c), review any 
remedial action associated with any 
final ROD that results in any 
hazardous substances, pollutants, or 
contaminants remaining on-site, no 
less often than every five years after 
initiation of such final remedial 
action to assure that human health 
and the environment are being 
protected by the remedial action 
being implemented. To the extent 
that remedies have incorporated ICs, 
EPA shall review the continuing 
effectiveness of such controls, and 
shall evaluate whether additional 
remedial action could be taken that 
would reduce the need to rely on ICs. 
If upon such review, EPA finds that 
further remedial action by DOE is 
warranted to assure the protection of 
human health and the environment, 
DOE shall, consistent with Sections 
104 and 106 of CERCLA, 
implement remedial actions 
necessary to abate any release or 
threat of release of a hazardous 
substance. (7254) 

RFCA RSAL Working Group Discussion Points 

In addition, subsection (iii) of this section requires periodic rechecks of the site no 
less fiequently than 5 years to assure that the institutional controls remain in place as 
necessary to meet the criteria of section 20.1403(b) and to assume and carry out 
responsibilities for any necessary control and maintenance of those controls. This is 
similar to the CERCLA requirement found in NCP section 40 CFR 300.430. (RWG 
MM: 1/27/99) 
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- 
be removed or managed to achieve 
an acceptable level of risk for a less 
restrictive land use. (OSITER 
Directive No. 9200.4-18) 

p '  0 Drat3 C ison Table of NRC, CERCLA, RFCA Requirements 0 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
November 11,1999 - 4:OO p.m. - 8:OO p.m. 

Broomfield City Building - Zang’s SpurlBal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be quoted or distributed until receiving final 
approval by the Radionuclide Soil Action Level Oversight Panel at its December 9, 1999 meeting. 

Hank Stovall, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel 
(RSALOP or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: 

Hank Stovall, City of Broomfield 
Laura Till, Facilitator 
Carla Sanda, AIMS1 
John Corsi, Kaiser-Hill 
Steve Gunderson, CDPHE 
Dean Heil, CSU 
LeRoy Moore, RMPJC 
Carl Spreng, CDPHE 
Kenneth L. K. Weaver, CDPHE 
John Till, RAC 
Monte Whaley, Boulder Daily Camera 
Russell McCallister, DOWRFFO 
Bemy Morson, Rocky Mountain News 

Niels Schonbeck, MSCD 
Brady Wilson, RFCAB Staff 
Carol Lyons, City of Atvada 
Todd Margulies, TM Consulting 
Kathy Schnoor, City of Broomfield 
Kathleen Meyer, RAC 
Tim Rehder, U.S. EPA 
Jack Hoops, Kaiser-Hill 
b r a  Dinhoffer, City of Boulder 
Tom Pentecost, CDPHE 
Rick Roberts, RMRS 
Jeremy Karpatkin, DOE/RFFO 

Ken Starr, Citizen 
Victor Holm, RFCAB 
Joe Goldfield. CCANW 
Diane Niedzwiecki, CDPHE 
Joel Selbin, UC-Boulder 
Ken Korkia, RFCAB 
Bruce Dahm, City of Broomfield 
Dave Shelton, Kaiser-Hill 
Charlie Gyder 
Gerald DePoorter, RFCAB 
John Marler, RFCLOG 
Deborah Lund, Metro State 

MINUTES REVIEWIAPPROVAL 

Minutes of the October 14, 1999 Panel meeting were reviewed and approved with the following correction to a 
statement made by a panel member on page three of the minutes. A statement was made that “b) the Kd values 
were used to show that the plutonium could not migrate, with some guesses being made that plutonium in the soil 
at Rocky Flats is in an oxide form with a relatively low Kd value. This statement was corrected to read: b) the Kd 
values were used to show that the plutonium could not migrate, with some guesses being made that plutonium in 
the soil at Rocky Flats is in an oxide form with a relatively &J!J Kd value. 

- - 
~ 

~ __ -~ 
~ 

- -  - AGENDA REVIEW 
- 

~ 

Laura Till reviewed the Agenda as well as the Group Agreements. 
- 

CO-CHAIRS UPDATES 

Proiect Timeline (Copy of the Revised Project Timeline available from Carla Sanda 303-277-0753) 

Carla Sanda reviewed the revised project timeline as discussed and approved in a teleconference between Panel Co- 
Chairs and John Till as a followup to the October meeting. Key points of the timeline were highlighted, as follows: 

Comments to the Draft Task 5 Report due to Carla Sanda by December 2, 1999. If possible, please submit 
comments via email to Carla at candftivl@msn.com. Comments may be faxed to 303-456-0858 or mailed to 
Carla at: 1879 Denver West Dr. #1621, Golden, CO 80401; 
December 9 Panel Meeting: Draft Final Task 6: Soil Sampling Protocol delivered; 
January 13 Panel Meeting: Draft Project Report Distributed; 
January 20: Comments due on Draft Project Report; 
March 8: Final Panel Meeting 
March 9: Final Public MeetinuPress Conference 

0 

0 

0 

0 

0 

0 e 
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ACTION ITEMS: 
4 Comments on the Draft Task 5 ReDort due to Carfa Sanda bv December 2.1999 . 
Panel Discussion: 
LeRov Moore asked if there would not be an omortunitv for the Panel to review and comment on the Drat? Final 
Task-6 Report: Sampling Protocol. It was his undektanding that this report will have undergone extensive 
revision, which may require another review by Panel Members. 

Or. Till responded that it was his opinion that the components discussed in the report had been extensively 
discussed at Panel meetings; e.g., definition of hot spots. The only thing remaining for feedback is the issue 
of how high above the soil action level a hot spot can be before requiring remediation. RAC plans to 
m m m e n d  a level. 

Several Panel members indicated that they would like to review and potentially commrnent on the Dmf? Final Task 6 
Report. The facilitator suggested that the meeting move on at this point, with the condition that this subject be 
reviewed and discussed before adjourning the meeting. 

Jessie Roberson Confirmation 

Jessie Roberson's appointment to the Nuclear Defense Facilities Safety Board was recently confirmed. No 
specific date for that reassignment has been announced, but Hank Stovall encouraged Panel Members to send 
Ms. Roberson a congratulatory note. Mr. Stovall expressed his appreciation to Ms. Roberson for her support to 
the Community on this effort and many others during her tenure at RFETS. 

HialevMlhicker White PaDer 

Copies of a white paper entitled "Biologiical Mobi/ity of Envimnmental Plutonium" written by Kathryn A. Quigley, 
Oregon State University and F. Ward Whicker, Colorado State University were available on the information table. 
The paper examines the factors that contribute to the movement of plutonium through the environment and 
represents a brief overview of material that has been covered in depth in other publications. Bra@ Wilson, 
RFCAB Staff Member, provided this paper for distribution to the Panel.' 

Maw Harlow Presentation 

Mary Harlow, Panel Co-Chair, is not at this evening's meeting. Ms. Harlow is participating in a conference in 
Washington, DC on biologicallphysiological effects of low-level radiation. She will be briefing attendees on the 
Panel's work and will update the Panel on the conference at the December Panel meeting. 

2006 - Road to Closure: RFETS Packet & Video 
~ 

~ 

John Corsi provided &pies of a r&nt inforrn2dion packet originally developed for RFETS employees. Mr. Corsi- _- ~ 

suggested that the information might be helpful to the Panel. It is designed as a brief overview of the site's 
closure plan and includes baseline assumptions, major work elements, and key strategies for the planned closure 
of the site in 2006. The packet also includes extensive supporting materials and diagrams that illustrate the key 
activities moving toward closure. In addition, Mr. Corsi, provided a copy of a recent video entitled "Rocky Flats 
Inside Our. This 19-minute video provides excellent information regarding past and current site activities and is 
available for checkout to interested parties. Contact Carla Sanda at 303-277-0753 to borrow the video. 

PROJECT UPDATE* - Discussion Lead: Dr. John Till, Risk Assessment Corporation 
(Copies of presentation available from Carla Sanda 303-277-0753) 

Task 1 Remrt: CleanuD Levels at Other Sites - Completed 

Task 2 Reoort: Computer Models - Completed 

Task 3 Remrt: Inputs & AssumDtions - Completed 
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Task 4: Methodoloay - No report is due on this effort; rather this is an ongoing discussion of the project 
methodology. 

Task 5: lndewndent Calculation of RSALS - Draft report completed for discussion at this evening's meetinq 

Task 6 Rewrt: SamDlina Protocol - Draft report has been submitted; final draft due in December 

Task 7: Interaction with the Actinide Miqration Panel -this is an ongoing effort that is providing useful information 
to the project. 

Task 8: Public Interaction - this is an ongoing effort; two public meetings have been conducted, with the final 
meeting planned for Thursday, March 9,2000 

DRAFT TASK 5 REPORT: INDEPENDENT CALCULATION - Discussion Lead: Dr. John Till, RAC 

Dr. Till opened the discussion by stressing that more important, perhaps, than the eventual RSAL 
recommendation, is the fact that this project will provide a process to follow and a tool to work with. This will be a 
tool that can be used by Panel members, site officials or regulators to look at the approach used in this study. 
There is no absolute answer to an RSAL, and whatever number is recommended will likely change over time as 
additional information is considered or learned. 

He then immediately moved into RAC's recommendation for a radionuclide soil action level for both plutonium and 
uranium, as follows: 
10 pCi/g* for Plutonium** 
20 pCi/g* for Uranium 
'Picocuries per gram of soil 
**This number represents an activity level for plutonium 239 and incorporates the dose from other radionuclides. 

Dr. Till then began his discussion of the report with a brief review of the scenarios and relevant parameters 
included in the study that have been previously discussed and agreed to by the Panel. 

Dr. Till reminded the group that the values included in ICRP 72 were more current, and these were the values 
used in this study. One of the lingering questions regarding this study was use of the ICRP 72 recommendations 
versus those from ICRP 30. As a result, RAC researchers went to Dr. Keith F. Eckerman (Oak Ridge National 
Laboratory), who is one of the key scientists involved in developing the ICRP dose conversion factors, and 
requested clarification regarding the change in factors. With ICRP 72, the dose conversion factor for ingestion of 
plutonium increases, while the dose conversion factor for inhalation of plutonium decreases. Dr. Keith provided 
the following key points taken into consideration for modification of the dose conversion factors: 

Reduced uptakefrom the lung based on the new respiratory tract mode. The difference in deposition is 
almost a factor of two; 
Changes in the relative amount of material entering the GI-tract from the respiratory tract and being 
absorbed (the f l  value): 
The new model addresses the dose to specific cell populations which are at a depth into the aitways 
rather than the "smeared dose" of ICRP-30; 
The new model for plutonium behavior once entering blood (the systemic model) considers the 
movement of plutonium from the surfaces of bone (where it is initially deposited) into bone volume (from 
which only a fraction of the emitted alpha particles can reach the endosteal cells or active marrow); 
The effective dose for ingestion reflects the changes introduced by the new systemic model, those 
arising from the new tissue weighting factors (addition of liver and change in remainder), and changes in 
the f l  parameter. For plutonium 239 these changes resulted in a reduction. 

- 0 

0 

0 

~ 

Dr. Till then reviewed a slide depicting the relative concentrations of americium, neptunium, plutonium 238 and 
plutonium 242 in the soil relative to plutonium 239 & 240. He then briefly reviewed information discussed 
previously regarding the amounts of radionuclides present in soil relative to uranium 238. 

Dr. Till briefly reviewed the scenario probability levels but cautioned the Panel to remember when looking at the 
graphs to realize that some graphs represent a log scale while others represent a linear scale. In all cases, they 
are dealing with the linear scale on the axis. 0 Minutes - November 11, 1999 Radionuclide So17Action Level Oversight Panel Meeting 3 
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Several considerations are key to selecting a radionuclide soil action level. Although some of the items are 
beyond the scope of this effort, RAC compiled the following list of considerations to be used: 

Identifying the limiting scenario 

Numerical value of the RSAL (RAC will recommend an RSAL to two significant digits, rounded to the 
nearest 10) 
Impact of a fire (Although an infrequent event, a grass fire in the future could significantly increase 
resuspension at the site, resulting in a lower RSAL. This possibility is taken into account in this 
recommendation.) 
Institutional Controls (RAC took this into account in one regard: they considered the dose to an 
individual living off site assuming institutional controls would prohibit access to the site by the public.) 
Probability of exceeding the dose limit (the probability for exceeding the dose limit is assumed to be 
between 510%. This level forms the basis for their recommendation of an RSAL.) 
Longevity of the RSAL recommendation (The longevity or robustness of the RSAL is considered in this 
recommendation.) 
The effect of time (RAC calculated the RSAL for plutonium and uranium for the year 2000 which is the 
time of maximum dose for decision making purposes.) 

(Le., the most restrictive scenario will form the basis of the recommendation;) 

Cost of cleanup (Cost of cleanup is not taken into account in this recommendation.) 
Risks associated with cleanup (Risks to the public associated with cleanup are not taken into account in 
this recommendation.) 
Prescribed dose limits versus other comparable limits (The RSAL is based on the 15 mR per year dose 
limit, which is within the range of recommended values for exposure of the public.) 
Risks associated with the prescribed dose limit (The lifetime risk from plutonium exposure at 15 mR y-' for 
70 years will be on the order of 1.6 x lo4  with an uncertainty range from about 3.7 x to 9 x 104(2.5th 
to 97dh percentiles of distribution). This level of risk has not been taken into account in this 
recommendation. 
Background of plutonium in the environment (The background level for plutonium in the environment 
around Rocky Flats is about 0.008-0.1 pCi/g-'. The level of background has not been taken into account 
in this recommendation, nor was background considered in the calibration of the resuspension model.) 
Limits of detection (Limits for detecting the recommended RSAL are considered in this recommendation) 
Public acceptance of results (Although important to consider when deciding upon a final RSAL value, 
public acceptance has not been considered in this recommendation.) However, Dr. Till urged members 
of the Panel and other interested officials that when recommending a level for the RSAL, they should ask 
themselves the question: Am I willing to live on a site with that recommended level? Will I be willing to 
move my family to that site? If the answer is no, then consider what that means. 

. _  _ _  An important part of this stu* was consideration of the effect of time on eventual doses of plutonium and 
uranium. The dose will decrease over time; therefore, when looking at the RSAL for the year 2000, it will natura_lly_ - - - 

be a conservative number for future years. 

Dr. Till then reviewed the four RAC scenarios, beginning with the most limiting: scenario 1 , the Resident Rancher 
under varying circumstances. Soil action levels were calculated for two cases: one that considered the current 
vegetation cover at the site and another that considered conditions following a fire that burned off most of the 
vegetation. Occurrence of a fire contributes to the most restrictive RSALs for the rancher. However, for the fire 
scenario, results with the water pathway on and off are almost identical because doses are driven by inhalation of 
resuspended soil. This scenario is a limiting scenario for the Rocky Flats site and is considered relevant in terms 
of defining a recommended RSAL. At the 10% level (a 90% probability that the 15 mR dose limit will not be 
exceeded), the RSAL for =Pu is about 10 pCi/g". 

RSALS for scenario 2, a 10-year child, were again calculated for two cases: one that considered the current 
vegetation cover and one that considered conditions after a fire. Again, the scenario that included effects of a fire 
yielded the most restrictive RSALs. When the water pathways are on for this scenario, the dose in the no-fire 
situation is lower than the same situation with the water pathways off. This is because the assumed im'gation rate 
of 1 m y-' results in a substantial increase in the removal of radionuclides from surface soil via leaching. This 
scenario is also a limiting scenario for Rocky Flats and is considered relevant in tenns of defining a recommended 
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RSAL. The fire scenario is the most restrictive case. Here again, at the 10% level (a 90% probability that the 15 
mR dose limit will not be exceeded), the RSAL for =Pu is about 10 pCilg-’. 

RSALS for the infant scenario were calculated in the same way: fire versus no fire. When the water pathways 
are on for this scenario, the dose in the no-fire situation is lower than the same situation with the water pathways 
off. Again, this is due to the irrigation rate discussed above in Scenario 2. This scenario is not a limiting scenario 
for the Rocky Flats site but is considered relevant in terms of defining a recommended RSAL because it is just 
slightly less restrictive than the rancher or child scenario. Using the fire scenario at the 10% level (a 90% 
probability that the 15 mR dose limit will not be exceeded), the RSAL for =’Pu is about 25 pCi/g-’. 

RACs scenario 4, a current site industrial worker, restricts the amount of time the receptor is onsite, with the 
ingestion pathways limited to soil. As a result, RSALs are considerably higher when compared to those for the 
rancher, child, and infant scenarios. In addition, the dose limit for this scenario is set at 85 mR. compared to 
15mR for the rancher, child, and infant scenarios. In addition, doses are dominated by soil ingestion, inhalation, 
and external exposure. Although this scenario may be important if land use at the site is restricted to industrial 
operations and office space, this scenario is not a limiting scenario and is not the basis for recommending an 
RSAL. 

Dr. Till then briefly discussed RSALs for off-site residents; in other words, what soil action level would the site 
need to be cleaned up to that would assure that a rancher living and working just off-site would not exceed the 15 
mR dose level. An off-site rancher scenario, with a fire at the site, and at the 10% level, would result in an off-site 
exposure that would be about a factor of three less than that on the site following a fire. Results of this scenario 
also implied that the RSAL would be about a factor of three greater if the site is restricted from use by the public. 
An important factor to remember about this scenario is that it assumed that the rancher was not present during 
the fire, so smoke inhalation was not a factor taken into consideration. 

Several items not included in the report but discussed at earlier meetings were also briefly addressed with 
transparencies that illustrated the following questions: 

What if: 
RAC had used ICRP 30 instead of ICRP 72 dose conversion factors? 
The breathing rate were 21,600 m3 per year instead of 10.800 m3 per year? 
Soil ingestion were 150 gly instead of 75 @? 

e 
In discussing the RSAL for uranium, Dr. Till mentioned that there were some challenges in this calculation due to 
the fact that uranium is typically found in smaller, more isolated areas of the site. Dr. Till reviewed the three 
scenarios used for this calculation. The DOE resident scenario was chosen for comparison purposes between 
RACs methodology and that of DOE. The RAC rancher and child scenarios were chosen because they resulted 

Panel Discussion 

~ ~ in the most restrictive RSALs for plutonium, The child scenario with the fire was found to be the most restrictive. 
~ 

~ - 
~ - - -  

- - -  

Victor Holm posed a rhetorical question as to whether or not the number of people that may potentially be 
exposed affect cost and safety factors. 

Dr. Till responded that the number of people did not affect their consideration, but it is up to the Panel to 
consider whether or not they wish to take this into consideration. Those recommendations are not being 
made in this study; rather, this study should be considered a tool that can be considered and used when 
determining RSALs for the Rocky Flats site. 

Jeremy Karpatkin inquired as to whether or not RAC had considered what the risk delta might be when 
considering a higher number or lower number. 

Dr. Till responded that this had not been part of their work, but the results of this type of analysis would be 
directly proportional. 

Hank Stovall asked what the effect or theorized effect on a receptor might be when going from ICRP 30 to ICRP 
72? Does a given picocurie inhalation translate to the same biological effect? 

Dr. Till responded that it is directly proportional, so if the inhalation dose conversion factor for ICRP 30 were 
twice that of ICRP 72, the dose would likewise be twice as much. e 
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Dean Heil inquired whether or not any other natural event that may occur at the site would have the same effect 
as a fire; e.g., prolonged drought that may result in increased suspension? 

Dr. Till said that the team had discussed this; e.g., if there were a flood or a lot of rain over several years. Of 
course, the pathways would be different. There would be no increase in suspension, and there would be a 
higher rate of removal from the site. Although this was not studied in depth, inhalation would be less, and this 
would drive the RSAL to a higher level. 

0 
Joe Goldfield asked Or. Till if he was aware of an ongoing discussion regarding controlled bums at Rocky Flats, 
which would apparently happen periodically to control vegetation. 

Dr. Till responded that he was not familiar with these plans; although, if this was ecologically indicated and 
the site would reseed to assure short-term regrowth, it may compensate for any effect of a fire. 
Dave Shelton, Kaiser-Hill provided some clarification to Joe Goldfield's concern: There is a proposal at the 

. site for controlled bums, which e m s  to be ecologically superior to the use of pesticides to control noxious 
weeds. Controlled bums would not take place at any site where there is evidence of contamination. The 
site's experience with fire is very positive. Areas tend to reseed very quickly and the new growth is healthier. 

Victor Holm said that Gehard Langer had published work regarding the idea that much of the airborne plutonium 
is coming off vegetation as opposed to soil. Resuspension, therefore, seems to be occurring from vegetation and 
rain splash rather than the soil. He wondered if Or. Till concurred with this theory? 

Dr. Till stated that he was familiar with this study and on the whole concurred. 

Joel Selbin expressed concem regarding the potential for tomadoes and the associated dangers of resuspension. 
Dr. Till responded that this was not something that was taken into consideration in this report. 
Srady Wlson interjected that weather events and associated consequences were discussed in an Actinide 
Migratbn Panel report, which will be available at the Actinide Migration TRG meeting on November 22. 

PUBLIC COMMENT 

Ken Korkia said that one of his concerns in the past was that people were not really being accurate when they said 
that 1,429 pCYg was the cleanup level for Rocky Flats. That estimate represented a calculation made before the sum 
of ratios number was calculated, which indicated that the cleanup level should be set at something like 638 pCYG. 
Mr. Korkia cautioned the group to be careful now to compare apples to apples and oranges to oranges and remember 
that the 70 pCYg level discussed this evening should be compared to the 638 pCVg level rather than the original 
number of 1,429 pCYg. 

Russell McCallister wondered if when considering a fire, is the land considered to be barren for the entire year and is 
the resuspension rate assumed to be constant over that period of time? 

Dr. Till said yes - but there is still a-huge uncertainty in this and in the calculation. The same resuspension rate is 
assumed for the entire year, but it is dependent-upon when-in the year a fire might occur.- This issue-of _ _  _ _  
resuspension and potential fire needs to be more carefully reviewed and evaluated. 

PROJECT SUMMARY 

It is very important for everybody to refled on the parameters that should go into an ultimate decision. RAC has 
tried to list the key things that they believe to be relevant, but there may be others. Remember that cost is not 
factored into this recommendation, but is a factor that must ultimately be considered. A number of considerations 
have been provided in the Task 5 report for use when coming up with a final recommendation. It is important to 
remember that a soil action level is based upon the current time in an attempt to protect the future by applying 
what we know to be factual today. All results presented in the Task 5 report are presented as distributions of 
possible values for each of seven exposure scenarios. Each scenario specified an annual limit for radiation dose 
to the receptor resulting from exposure to Rocky Flats radionuclides. RSALs are presented and discussed for 
plutonium isotopes for seven scenarios as well as uranium isotopes for three scenarios. RAC recommended 
RSAL values as those that have a 90-95% probability of not exceeding the prescribed dose limit. 

0 
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TASK 6 FOLLOW-UP 

Carla Sanda clarified that a primary issue and/or concem among Panel Members was that there seemed to be a 
key component missing from the original Draft Task 6 Report. That component was a recommendation of a 
specific soil sampling protocol for the Rocky Flats site. Panel members are concerned that since this was not fully 
addressed in the originally released draft, they may need to review and provide comments on the final draft. DE. 
Till and Meyer expressed confidence that a soil sampling protocol is described in the revised document. As a 
result, copies of the Final Draft 6 Task Report as well as Todd Margulies' review and comments will be forwarded 
to LeRoy Moore, Niels Schoenbeck. Joel Selbin, Joe Goldfield, Jeremy Karpatkin, and Ken Stam for a closer look. 

PUBLIC COMMENT 

None 

ANNOUNCEMENTS 

None 

FUTURE AGENDA ITEMS 

TBD at Steering Committee Meeting 

MEETING WAS ADJOURNED AT 6:45 P.M. 

Upcoming Meetings & Activities 

All future meetings are scheduled ~IWI 4 - 8 mm. at the Broomfield C i  Building, One Descombes Dr., Broomfield, CO - 
Zang's Spur/Bal Swan Conference Rooms, on the following dates: December 9,1999; January 13, February 10, and 

March 9,2000 

The previouslyelected Steering Committee, made up of: Mary Harlow, Hank Stovall, Leroy Moore and Lisa M o d  
routinely meets each Monday prior to the regularty scheduled meeting to plan the agenda. Panel members may attend 

this meeting. To confirm meeting date, time and place, please contact Calla Sanda at 30S277-0753. 
~ - 

- -  - - - -  - -  ~- -~~ ~~~-~ - - _ - _ _ _  - -  .~ - ~~ ~. - 

e 
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Radionuclide Soil Action Level Oversight Panel 

October 22,1999 

Jessie M. Roberson, Manager 
U. S. Department of Energy - Rocky Flats Field Office 
PO Box 928 
Golden, CO 80402 

Dear Jessie: 

On behalf of the Radionuclide Soil Action Level Oversight Panel, we extend our congratulations on your 
recent nomination as a member of the Nuclear Defense Facilities Safety Board. Your experience throughout 
the Department of Energy complex will surely be an asset to the Board as it continues to address a myriad of 
serious issues. 

As we approach this critical juncture and continue through to project completion, it is essential that we 
maintain a seamless transition with site officials to assure an ongoing understanding of this work and future 
decisions that may result from its conclusions. Therefore, we are requesting an opportunity to meet with you 
and your successor to discuss the project’s status and plan together for the future. 

The Panel appreciates your support of the ongoing technical study to review the radionuclide soil action levels 
for the Rocky Flats facility. As you are aware, the timeline for the study has been extended through March 
31, 2000. It is not anticipated that any additional funds will be required; rather, the scheduled has simply 
been extended to provide Risk Assessment Corporation additional time to carefully review data and prepare 
the final reprt. The DraR Task 5 Report: Independent Calculations will be presented at the November 11 
Panel meeting. This report will be the first look at propose-d recommendations for the radionuclide soil action- 
levels at Rocky Flats. 

~ 

~ 

Thank you again for your support and consideration. We hope to hear from you won regarding a time that 
will be convenient to meet. 

Sincerely, 

Original Signed By Orisinal Sisned Bv 
Hank Stovall, Co-Chair 
Radionuclide Soil Action Level Oversight Panel 

Mary Harlow, Co-Chair 
Radionuclide Soil Action Level Oversight Panel 

(303) 466-5986 (303) 430-2400 - Ext. 2174 

cc: 
RSALOP Members 
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A REVIEW OF THE RADIONUCLIDE 
SOIL ACTION LEVELS AT 

THE ROCKY FLATS ENVIRONMENTAL 
TECHNOLOGY SITE 

TASK 5 

John E. Till 
Kathleen R. Meyer 

Risk Assessment Corporation 
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November I I, 1999 

PROJECT TASKS 

8 Task 1: Cleanup levels at other sites 
(completed) 

@ Task 2: Review computer models to calculate 
soil action levels (completed) 

8 Task 3: Inputs and assumptions 
(completed) 

@ Task 4: Methodolo y for determining soil 
action leve a s (presented to  the panel) 

PROJECT TASKS (Continued) 

8 Task 5: Independent calculation of RSALs 
(draft report completed) 

@Task 6: Soil Sampling Protocol (draft report 
submitted, final due in December) 

8 Task 7: Interaction with Actinide Migration 
Panel (ongoing) 

8 Task 8: Public Interaction (ongoing) 
-. 
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RAC’s RECOMMENDED 
RADIONUCLIDE SOIL ACTION LEVEL 

FOR PLUTONIUM IS 

10 pCi/g 

RAC’s RECOMMENDED 
RADIONUCLIDE SOIL ACTION LEVEL 

FOR URANIUM IS 

20 pCi/g 

THE SCENARIOS 

’ I  



DOElEPAlCDPHE SCENARIOS 
Parameter Resident Open Office 

Space Worker 

Scenario name DOE-1 DOE-2 DOE4 

Dou limit (rnmm) 16ns 85 85 
n m  on ma sit. (h y' ) Woo 125 2000 
nm indwn onslt.(X) 100 100 100 
n m  outdoon msia(x) 0 0 0 
Bnathing nb (m' y' ) 7000 175 1680 
Soil lngution nb (g y' ) 70 2.6 12.5 
In-lgation w b r  sourn gw n i  na 
In-lgaoon nb (m y' ) 1 na na 
Onsb drinking mtu sourea no no no 
Fnction food h o m g m  1 0 

O 
- 1  

RAC SCENARIOS 
Panmeter Resident Chlld of Infant of Cumnt slte 

nncher nncher nncher Indus. worker 

Scenario name 

D o u  limit (mmm) 
Ondm location 

n m  on th. sit. (h y' ) 
n m  indoon onsib(%) 
Bnathing nb (m' y' ) 
Sdl Ing.stlon nb (g y' ) 
Inlgation wabr soutu 
Onsit. drinking mbr 
Fnction food h o n m g m  

RAG1 RAG2 RAG3 RAW 

16 15 15 8 5  
EastofSOJ EastofWJ EastofBOJ Pmsnt 

indus. area 
8760 8760 8760 2100 
60 75 90 40 

10800 8600 1300 3700 
75 75 75 50 

M n a  gw gw na 
gw gw no 

1 1 1 0 
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DOSE CONVERSION FACTORS 
(Hlghtionts of response from Dr. K.F. Eckerman) 

Reduce0 o w k e  from the lung based on the new respiratory mct 
model. The dtnerencs In deposltfon h almost a factor of m. 
Chango In the mlathra amount of material enterln the Gctnct from 
the re8ph'ltOry b l c t  and belng absorbed (me f l  vafw). 
The new mod& a d d m s e s  the dose to apeclflc Cell populations vrhlch 
am l t  a depth Into the al-y8 rather than the "smeamd dose" of 
ICRP-30. 

model) conslden the movement of Pu from t i e  aurfaco dRbons 
whem R la 1nffltl.l depoaked) Into bone volume (from whlch only a 

!radon of the emked alpha particles u n  reach the endosteal cella 
or actlve manow). 

me etrecthre dose for Ingestton renect the changes Introduced by the 
new systemlc model those arlslng from the new tissue wlghtlng 
facton (addklon of liver and change In remainder and change8 In 
the (1 parameter. For Pu-CUB these changes resuked In a Rductton. 

cir 

Q 

@ The new model for Pu behavlor once enterln blood (the s temlc 
. 
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AMOUNTS OF RADIONUCLIDES PRESENT 
IN SOIL RELATIVE TO P~-239+240 

Radionucllde(s) Relative concentration 
(to Pu-23W240) 

hc23Wuo 
Am241 
N p V T  
Plc238 

~~~~~ 

1 
0.111 
0.000000788 
0.0131 

AMOUNTS OF RADIONUCLIDES PRESENT 
IN SOIL RELATIVE TO U238 

' Radlonuclide(s) Relative concentration 
(to u-=w 

u-m 1 
U-ZU 0.U 



EXPLANATION OF RSAL DISTRIBUTIONS 
(Scenario description) 

I I 

. . >.. 

CONSIDERATIONS IN SELECTING A 
RADIONUCLIDE SOIL ACTION LEVEL 

I 
8 Identifying the limiting scenario 

8 Numerical value of the RSAL 

8 Impact of a fire 

The llmntng icenado, 1.0. the most reslrlcUve icenarto. wlll form the 
baeli of our recommendallon. 

We wlll recommend an RSAL to tw ilgnfflcant dlglts. rounded to the 
nearest 10. 

Although an Infrequent even, 1 gnaa flm In the future could 
SI nfflcantly Incmaae mauipenilon at tha alto reiulttng In a lomr 
R&L mia pouibillty 11 taken Into account i i ou r  recommendatlon. 

CONSIDERATIONS IN SELECTING A 
RADIONUCLIDE SOIL ACTION LEVEL 

II 
8 Institutional controls 

8 Probability of exceeding the dose limit 

8 Longevity of the RSAL recommendation 

8 The effect of time 

We conildend the doso to an Individual lMng off elte aaeumlng 
IruUtutfonal contmli muld  pmhlblt access to the i l t e  by the publlc. 

The pmbablltty for erceedlng the dOM ilmlt la auumed to be bawsan 
C10)L. Thlr level fomu the basla for our recommendatlon of an RSAL 

The longevity or mbuatneu of the RSAL la consldered In our 
rscommendatlon. 

We calculated the RSAL for Pu and U for next year (1000) whlch I i  the 
tlme of maxlmum dow for declikm making purpose.. 'mq 



RADIONUCLIDE SOIL ACTION LEVEL 

@ Cost of cleanup 
Cost of cleanup is not taken Into account in our 
recommendation. 

@ Risks associated with cleanup 

Risks to the public associated with cleanup are not taken 
into account in our recommendation. 

I 

I 2ac: - 

CONSIDERATIONS IN SELECTING A 
RADIONUCLIDE SOIL ACTION LEVEL 

IV 
@ Prescribed dose limits vs. other comparable 

limits 
The RSAL I# basad on tho 16 m m  per year dme llmtt, wWch h wlthln 
tho nnQe of recommended values for exporun of ths publlc. 

@ Risks associated with the prescribed dose limit 
Tha Ilfatlme dsk hom plutonlum ea 
MI1 be on the order of1 B x 9 P  x n  umeftd 
3.7 x 1- to e = 1 P  2+ to B7.5npercentllea of%tdbutlon). mie 
level of rlik has not L n  taken Into account In our recommendation of 
an RSAL 

un at 15 mnm y-' for 70 yean 
nnge fmm about 

CONSIDERATIONS IN SELECTING A 
RADIONUCLIDE SOIL ACTION LEVEL 

V 
@ Background of plutonium in the environment 

Tho backgmund levo1 tor utonlum In Me emtmnment around Rocky 

taken Into accwnt In 6ur rscon;mendatlon of an 
Cornldn baskgmund In the ullbntlon ofthe -pe(Ulon mode& 

Flats h .boa 0008-0 1 &e Th.lWd d back 

@ Limits of detection 

@ Public acceptance of the results 

Llmlh for dst.cttng tho recommended M A L  am coruld.nd In our 
racommendatlon. 

Although IrnpoItant to cornlder w h n  dscldlng upon a final RSAL 
value. pubk accaptamo b not comldemd In our recommendatlorn . 



THE EFFECT OF TIME 
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EFFECT OF TIME 
(PLUTONIUM) 

for year 2000 for plutonium 
provides a conservative RSAL 
recommendation for the long 

3 . 5 .  . , . , , , , , . . . I ,  . , t 
0 800 1200 ‘- ..,sf: I- 

400 
~ u n  amr 1971 - 
EFFECT OF TIME 

(URANIUM) 

Calculating the sol1 action level for 
year 2000 for uranlum provides a 
conservethe RSAL 
recommendation for the long term 

.OOo’- 
Uranium K,, = 0.32 mL g 1  

.om1 y . , , , . . . . , . I 
0 I6Oo *i 100 800 ImO 

Y u n  l(M 1071 - 



RAC SCENARIO 1 
Rancher (Without Fire) 

RAC SCENARIO 1 
Rancher (With Fire) 

1 

EXPANDED VIEW 
RAC SCENARIO 1 -Rancher (With Fire) 

a 



Pathway 

RAC scenario 1 
Rancher (Water pathways off) 

Analysis of Pathways 

Contribution to dose 
m o u t f l r e  Wlthflre 

Plant Ingcutlon 
Sol1 Ingestion 
External expo~ura 
Inhalallon 

38% 7% 
62% S% 
ax 2% 
4% 87% 

- ~ -~~ ~~ 

RAC scenario 1 
Rancher (Water pathways off) 

Analysis of Radionuclides 

Radlonucllde 

PU-138 
Pu-239 
Pu-240 
Pu-241 
PV.242 
Anl-241 
Np-237 

1% 1% 
65% 67% 
12% 12% 
12% 10% 
0% 0% 

10% 10% 
ox 0% 

RAC SCENARIO 2 
10 Year Old Child (Without fire) 



1 

RAC SCENARIO 2 
10 Year Old Child (With fire) 

RAC scenario 2 
Child (Water pathways off) 

Analysis of Pathways 

Pathway Contribution to dose 
Withoutfire mfire 

Pianl ingestion 
Son Ingestion 
External exposure 
Inhilatlon 

46% 10% 
4% 6% 
3% 2% 
3% 83% 

RAC SCENARIO 3 
Infant (Without fire) 
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RAC SCENARIO 3 
Infant (With fire) 

Pathway 

RAC scenario 3 
Infant (Water pathways off) 

Analysis of Pathways 

ContrlbuUon to dose 
m o u t n m  m n m  

Plant Ingestion 
Sol1 lngsstlon 
External erpoaum 
Inhalation 

<1% <I% 
96% 22% 
<I% -3% 
1% 78% 

RAC SCENARIO 4 
Current Site Industrial Worker 

H '1"""""""""""p"" 
This scenario was not 

used as a basis for 
recommending an 
RSAL 

i j  j .' . _  

0 . , . , , , , , , , . . . , . . , 



DOUEPNCDPHE SCENARIO 1 
Residential 

1 

. This scenario was not 
used as a basis for 
recommending an 

d 
0 

% e  I= 3 -  : RSAL 
b: i?s . z 
3 81 m m  

dlsbibuilo 

I . ' . ' . . . . I  , ' * . " ' I  . . . *  

: lImrandWbutlon,-~ 

/ / 
I , " 10 100 

~ M U , ( P c U O )  - e.: : 

1 > 
used as a basis for Q 

f- : recommending an 
3 3  .s- RSAL I\ - 3 - . 
i 81 mrem 
g 1 : 
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DOUEPNCDPHE SCENARIO 3 
Office Worker 

used as a basis for 
recommending an 

dblributfon 
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RSALS FOR OFF SITE 
RESIDENTS 

RAC SCENARIO 1 
Rancher (With Fire) 

WHAT IF - 
We had used ICRP 30 instead of ICRP 

70 DCFs 

The breathing rate were 21,600 m3/y 
instead of 10,800 m3/y 

Soil ingestion were 150 g/y instead of 

?dF 
75 S/Y 



RAC SCENARIO 1 
ICRP 30 VS. 70 DCFS 

RAC SCENARIO 1 -RANCHER 
EFFECT OF DOUBLING BREATHING RATE 

1 -  

B 
0 

i s  : 
i j  5 -  

P 
I .  

RAC SCENARIO 1 -RANCHER 
EFFECT OF INCREASED SOIL INGESTION 

a 
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RSAL FOR URANIUM 

7 

DOEIEPNCDPHE SCENARIO 1 
Residential - URANIUM 

RAC’s RECOMMENDED 
RADIONUCLIDE SOIL ACTION 
LEVEL FOR URANIUM-238 IS 

20 pCi/g 

‘*A c 



RAC SCENARIO 1 
Rancher - URANIUM 

RAC SCENARIO 2 
Child -URANIUM 

RAC scenario 1 
Rancher (Water pathways on) 

Analysis-of Pathways for Uranium 

Pathway Contribution to dose 
Whout fire W h  fire 

P l a t  Inge8Uon 30% Bx 
Meat Ingestton 3% <1% 
MlIk Ingestion 16% 4% 
son i n g s ~ ~ n  2% <1% 
EaaMl exposun 47% 12% 
Inhawon 1% nn 

/ -' *+?AF. 
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RAC scenario 1 
Rancher (Water pathways on) 

Analysis of Radionuclides for Uranium 

Radionuclide Contribution to dose 
without fire with tire 

U-236 
U-236 

26% 30% 
13% 5% 
60% 65% 



.. '- 

Biological Mobility of Environmental Plutonium 

A "White Paper" by 
Kathryn A. Higley, Oregon State University 

and 
F. Ward Whicker, Colorado State University 

_- 

October 16, 1999 

Overview 

Chemical, physical and biological processes control the movement of any contaminant 
within the environment. Chemical processes include the movement of soluble forms of 
plutonium from the soil through plant roots or into biological tissues (such as the lungs or 
gut). Physical processes can include wind and water erosion, as well mechanical 
movement, such as might occur when a vehicle drives across a contaminated roadway 
and resuspends soil particles. Finally, biological transport encompasses activity such as 
burrowing or grazing which can result in the redistribution of contaminated materials. 

This paper briefly examines the factors that contribute to the movement of plutonium ,. 
through the environment. It represents a brief overview of material that has been covered 
in depth in many other publications. Plutonium has been extensively studied for half a 
century. This paper attempts to present only those aspects of plutonium which are 
considered relevant to its environmental and biological behavior. Primary focus is placed 
on biological uptake and biologically-mediated physical transport of plutonium. 

Plutonium the Element 

Plutonium is element number 94 in the periodic table of the elements. It is considered 
part of the actinium series. Plutonium is not routinely found in nature, except under 

today can be attributed to human activities. It has several isotopes; all are radioactive. 
The most common ones are '%PU, 239Pu, ' q u ,  241Pu, and, 242Pu. The chemistry of 
plutonium is complex, in that it has several valence states (Pu I11 - VII); these can 
simultaneously exist within the same system. 

~ 

~ ~- _- - ~ - extremely rare circumstances. Instead, essentially all-of the plutonium present on earth- . .~ 

Sources and Forms of Plutonium 

Plutonium is produced in reactors through neutron capture reactions. When it is initially 
created it is surrounded by uranium fuel. Only after dissolution of the fuel and chemical 
extraction can the plutonium be purified and separated from other constituents. During 
the separation processes the plutonium may assume several chemical forms, including 
organic complexes, nitrates, oxides, or even pure metal. Once plutonium is separated and 



purified it may be used in several ways - as fitel for nuclear reactors, as themo-electric 
generators for space craft, for research, or for nuclear weapons. 

Plutonium that is found in the environment has come from several sources. The major 
source is from the detonation of atmospheric nuclear weapons - a practice that has largely 
been discontinued since the 1960s. Most of this plutonium released from nuclear 
weapons was presumed to have been as a high-fired oxide, due to the extreme 
temperatures present at the time of weapons detonation. There have also been localized 
discharges to soil, water, and air from routine and accidental discharges at fuel processing 
and weapons manufacturing plants. Non-nuclear accidents resulting in the destruction of 
nuclear weapons, such as those which occurred in Palomares, Spain and Johnston Atoll, 
have also contributed to the presence of environmental plutonium. A small amount of 
plutonium (principally 238Pu) has also been introduced into the atmosphere by the re- 
entry of satellites powered by plutonium-based electric generators. Table 1 lists the 
major sources and forms of plutonium in the environment. 

source Form 
Nuclear weapons testing Oxide 
Pu production, fuel fabrication, processing and 
extraction complexes 
Non-nuclear destruction of weapons and 
satellites 

Oxides, metal, nitrates, organic 

Oxides, metal 

Environmental Plutonium 

The chemical form, or species, of plutonium found in the environment varies according 
to the source and the time since release (see Table 1). Its potential movement through 
the ecosystem depends on its initial solubility in surface waters, interstitial waters of soils 
and sediments, and in the biological fluids of the exposed organisms. Solubility is a 
function of the chemical and physical form of the compound as well as properties of the 
system into which it is deposited. 

For example, fallout plutonium consists, in part, of oxides formed at high temperatures in 
the process of weapons detonation. A substantial portion of the fallout Pu (approximately 
66%), however, was created through the activation of 
subsequent chain decay through 
in oxide form, it appears to be more soluble than that created through high temperature 
effects on the original weapons material. 

Once dissolved, plutonium is subject to the chemical reactions governing dissolved salts. 
Acidic forms entering the environment, on dilution, can be rapidly hydrolyzed and 

to produce '%U with its 
Np to 239Pu. Although this form of plutonium is also 

2 



subsequently precipitated onto particle surfaces. Regardless of the form of plutonium 
initially deposited to soils, sediments, or water, it is largely converted to Pu(1V). This 
oxidation state is generally extremely insoluble, and strong sorption of plutonium to soils 
and sediments results in its relative immobility in these media (Watters et. al, 1980). 

Observations on the environmental behavior of plutonium show that the concentration in 
soils and sediments are typically greater than in water or other environmental media by 
orders of magnitude. Its tendency to form insoluble compounds typically results in 
removal from aqueous systems (Katz et. al, 1986). More than 99% of the inventory in 
most terrestrial ecosystems is found in the soil, particularly on or near the soil surface. 

Because it exists in a strongly-adsorbed state on surface soils, the primary route of 
transport in the environment is through the processes governing the distribution and 
movement of soil (Whicker and Schultz, 1982; Watters et al., 1980). The principal 
transport mechanisms for movement of soil are wind and water erosion. Wind has been 
identified as a major source of movement in agricultural ecosystems as well (Little et al, 
1980; Little and Whicker, 1978; Pinder et al; 1990). As the surface soil mixes with 
deeper layers, wind erosion becomes less important as a distributive mechanism. 
However, other processes, such as uptake by plant roots, earthworm activity, soil 
cracking and even frost heaving, may increase in significance as the contamination 
moves into the root zone (Higley, 1994,1999; Loch, 1982). 

Plutonium Chemistry in Sois and Aqueous Systems 

Plutonium exhibits multiple oxidation states, ranging from +3 to +7, four which can 
coexist in acidic aqueous systems. Plutonium has a high ionic charge, which means that 
it tends to undergo hydrolysis, leading to the formation of polymers in systems with 
pH>2. The chemistry of Pu in the soil system is dictated by pH, organic matter content, 
redox conditions, and mineralogy. For example, Nishita and Hamilton (1980) 
demonstrated that the solubility of Pu(1V) was dictated by the carbonated concentration 
in solution. In systems that contain- no carbonate, the pH had to be raised to 8- 10 to cause 
a corresponding increase in extractable plutonium: This was attributed to dissolution of 
alkali-soluble portions of organic matter. In general under acidic (pH<3) or alkaline 
(pH>7) conditions and with a high percentage of organic matter, plutonium becomes 
more mobile in kaolinitic soils. With little organic content, raising the pH above 6 
resulted in only the extraction of small amounts of material. In general, the association of 
plutonium in the soil is largely with the Fe-Mn oxides (-70-80%), a lesser amount 
(<lo%) with the organic fraction of soil. The remainder (-20%) is in mineral lattice 
(Muller, 1978). An excellent review on the effect of natural organic substances on 
actinide mobility in aquifer systems is found in Choppin (1992). 

- 
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Plutonium m Near-Surface Soils 

The downward movement in soil of plutonium is a relatively slow process (Bunzel et al., 
1992; Muller, 1978). Several mechanisms have been proposed to account for this 
movement, including the chelation by naturally occurring soil organic constituents 
(Bondietti et al., 1976; Francis, 1973). by earthworms and root channels (Litaor et al., 
1994), by physical events such as soil cracking and frost heaving (Higley, 1994), and by 
extreme events (Higley, 1999). In long term field studies plutonium concentrations in 
soils remained relatively constant with depth over periods of several years. It is also 
known that plutonium is more mobile in coarser textured soils and less so in peats and 
mucks (Federov et al., 1986). 

Plutonium Uptake by Plants 

Several studies have been conducted on the degree of plutonium uptake by plants. Most 
of the work has focused on agriculturally significant crops. These studies examined 
uptake through surface deposition as well as root uptake. Pimp1 and Schuttlelkopf 
(1981) conducted a literature review that detailed the magnitude of reported values of the 
concentration ratio (also called a transfer factor). This factor measures the ratio of 
activity in the plant to that in the surrounding soils. Values ranged from lo-’ to and 
depended on the soil type, the cation exchange capacity, and the soil pH. 

Another factor that was found to determine the magnitude of the concentration ratio was 
whether the original source was from atmospheric deposition onto plant surfaces or from 
root uptake. In one study of winter wheat (Triticum aestivum) , it was reported that 70 
percent of the contamination of grain was due directly to redeposition of contaminated 
dust during harvesting (McLeod et al., 1980). In a later study the same author determined 
that varying cropping rotations and liming the same contaminated soil resulted in 
decreased assimilation of plutonium by all crops. 

Plutonium Uptake by Animals 

Plutonium is not a biologically essential element, nor does it serve as an analogue for any 
other essential element. Because of this and the insoluble nature of Pu, its passage 
through biological membranes and uptake into plant and animal tissues is normally very 
minor. Analyses of animals exposed to plutonium contaminated soils and vegetation 
have usually shown that the bulk of the plutonium resides in those tissues or organs 
directly exposed; e.g., pelts or skin, lungs, and gastrointestinal tracts (Bradley et al, 1977; 
Little et al., 1980). Of course, soil ingestion by animals results in the intake of Pu 
associated with soil particles, but the majority of this material passes through the gut 
unabsorbed. 



Pu in Soils, Plants and Animals at the Rocky Flats Environmental Technology Site 

Comparisons have been on the mobility and bioavailability of plutonium at the RFETS 
relative to other locales. For example, the plutonium at RFETS was found to be more 
insoluble than that from sites at the Oak Ridge Plant, located near Oak Ridge, Tennessee, 
or Mound Laboratories, located near Miamisburg, Ohio, but similar to that from the 
Nevada Test Site (NTS) near Las Vegas Nevada (Bondietti and Taumra, 1980). The 
solubility differences were attributed to the original source of material - metallic 
plutonium at the NTS and RFETS sites, and a soluble form at the Oak Ridge and Mound 
locations. This study highlighted the inherent problem of trying to compare the 
environmental behavior of plutonium across locations without knowing the chemical 
form of the source material. Some work at Rocky Flats has demonstrated the existence of 
relatively large (up to -7 pm) plutonium metal particles in soil near the 903 Pad 
(McDowell and Whicker, 1978). 

Work on the distribution of Pu in the ecosystems of RFETS indicated >99% of the 
contaminants were associated with soil in the upper 20 cm of the vertical profile (Little 
and Whicker, 1978; Tamura, 1977; Langer, 1986). This behavior is consistent with the 
soil type of the WETS which, although variable across the site, largely consists of 
Denver Kutch clay loams with montmorillonitic clays. At Rocky Flats, about 50% of the 
soil inventory is in the upper 3-5 cm layer (Little and Whicker, 1978; Webb et al., 1997). 
In terms of ecosystem inventory (total activity per unit area) ranking at Rocky Flats, 
soil>>litter>vegetation>>arthropodsxmall mammals>other animals (Whicker et al., 
1974; Little et al., 1980). Various studies indicate that plutonium is always detectable in 
soil, litter, vegetation and arthropods at Rocky Flats, while Pu in other animals is often 
not detectable using standard radiochemical techniques. 

The majority of Pu measured in plant material at Rocky Flats is found to be associated 
- _  ~ - with surficial dust particles.(@ur and Alldredge, 1982; Webb and Ibrahim, 1993; 

Thomas and Ibrahim, 1995). Limited data $dicate that the t’iansport of Pu from soil to - - _  -- ~ - - 

plants is decreasing with time at Rocky Flats (Webb and Ibrahim, 1993). Concentrations 
of Pu in vegetation, litter, lichens and arthropods were strongly correlated with levels in 
soil at the respective biological sampling locations (Webb and Ibrahim, 1993; Little et al., 
1980; Bly and Whicker, 1979; Thomas and Ibrahii, 1995). However, the concentrations 
of Pu in small mammal tissues appeared to be independent of the Pu concentrations in 
soil; therefore, the small amount of Pu in such tissues may result from the generally- 
distributed global fallout of the element (Little et al., 1980). 

In general, data from Rocky Flats support the idea that physical transport of soil by water, 
wind and biological activity moves much more plutonium than geochemically-mediated 
mechanisms. Data also support the concept that movements of animals such as deer, 
pocket gophers, insects, and soil-dwelling invertebrates, and plant tissue dynamics can 
move soil particles, and associated Pu (Winsor and Whicker, 1980; Bly and Whicker, 
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1979; Dreicer et al., 1982; Dreicer et al., 1984; Litaor et al., 1994), although the amounts 
and distances moved are estimated to be very small. 

Plutonium in Urine of Persons Near to and More Distant h m  Rocky mats 

The daily output of Pu in human urine is one of the best indicators of the contaminant 
levels within the body. The daily output can be estimated as the product of the Pu 
concentration in urine, multiplied by the volume of urine produced each day. Human 
urine was collected from 29 long-term residents living within 10 miles of Rocky Flats 
and from 30 “control” persons living along the Colorado Front Range, but over 20 miles 
from the facility. Insofar as possible, the two groups were matched by age, gender, 
smoking habits, lifestyle, and lack of occupational exposure to plutonium. The urine 
samples were analyzed by the “fission track analysis” method, which is 2-3 orders of 
magnitude more sensitive than standard radiochemical analysis methods (Ibrahim et al., 
1999). 

The mean excretion rate of Pu for the Rocky Flats group was 1.1 pBq d’’ (95% C.I.= 
0.18-2.0 pBq d-’). The mean excretion rate for the control group was 0.85 pBq d-’ (95% 
C.I. = 0.07-1.6 pBq d-’). The mean for the Rocky Flats group was not statistically 
distinguishable from the mean for the control group (p = 0.8). It was concluded in the 
study that the fission track analysis method was not sufficiently precise, andor the 
person-to-person variability was too great, to detect small differences due to 
environmental Pu exposures, or to the effects of smoking, age, etc. (Ibrahim et al., 1999). 
In any case, the numbers obtained indicate very low, essentially “background” Pu levels 
in, and health risks to, people living near Rocky Flats. 

, 

Conclusions 

The nature of the source of release of plutonium is important in dictating its initial 
deposition and distribution. However, over time, environmental processes which include 
physical, chemical and biologic activity can alter the composition and distribution of Pu. 
Regardless of the origin, soils and sediments become the ultimate repository for the 
majority of plutonium. Even though the soils and sediments represent the main 
environmental reservoir of plutonium, chemical, physical and biological processes cause 
only a very small fraction of it to exist as soluble (thus bioavailable) species in the 
environment. While some plutonium is incorporated into plant, animal, and human 
tissues, the concentrations are typically orders of magnitude less than concentrations 
found in soils and sediments. Biomagnifcation of plutonium (concentration from one 
trophic level to the next) does not appear to occur. Biological processes in soil can cause 
some local redistribution of Pu in the soil profile, as well as lateral movement along the 
ground surface. Studies of Pu in urine from human subjects living near Rocky Flats 
indicate very low levels that are similar to levels in people living elsewhere. Such levels 
imply very low health risks. 

a 
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M I N U T E S  

Radionuclide Soil Action Levels Oversight Panel 
December 9,1999 - 4:OO p.m. - 7:OO p.m. 

Broomfield City Building - Zang's SpudBal Swan Conference Rooms 

NOTE: Minutes are presented in draft form and should not be quoted or distributed until receiving final 
approval by the Radionuclide Soil Actfon Level Oversight Panel at its January 13,2000 meeting. 

Hank Stovall, Co-Chair, convened the regular meeting of the Radionuclide Soil Action Level Oversight Panel 
(RSALOP or Panel) at 4:OO p.m. and opened with the introduction of the following attendees: . 

Hank Stovall, City of Broomfield 
Ken Starr, Citizen 
Victor Holm, RFCAB 
Joe Goldfield, CCANW 
Kathy Schnoor, City of Broomfield 
Kathleen Meyer, RAC 
Bruce Dahm, City of Broomfield 
John Till, RAC 
Russell McCallister, DOURFFO 
Laura Brooks, K-H 
Tom Baohe-Wiig, Connection Partners 

Mary Harlow, City of Westminster 
Laura Till, Facilitator 
Carla Sanda, AIMS1 
John Corsi, Kaiser-Hill 
Joel Selbin, UC-Boulder 
Ken Korkia, RFCAB 
Charlie Gyder, Citizen 
Rick Roberts, RMRS 
Jeremy Karpatkin, DOURFFO 
Bob Nininger, KH 

Niels Schonbeck, MSCD 
Brady Wilson, RFCAB Staff 
Carol Lyons, City of Arvada 
Steve Gunderson, CDPHE 
Dean Heil, CSU 
LeRoy Moore, RMPJC 
Roman Kohler, RF Homesteaders 
John Marler, RFCLOG 
John Rampe, DOERFFO 
Edd Kray, CDPHE 

MINUTES REVIEWIAPPROVAL 

Minutes of the November 11,1999 Panel meeting were reviewed and approved as printed. 

AGENDA REVIEW 

Laura Till reviewed the Agenda as well as the Group Agreements. 

CO-CHAIRS UPDATES 

A report entitled Air Transport and Deposition of Actinides at the Rocky Flats Environmental Technology Site 
-- FY 99 Report was circulated; Panel members who were interested in receiving a copy were asked to sign 
the cover page of the document. Carla Sanda will provide copies to interested individuals. Brady Wilson, 
RFCAB, furnished the original report to the Panel. 
Letter from Jessie Roberson to James Owendoff, DOE-HQ - copies of this letter were circulated to Panel 
members. The letter requests a National Academy of Sciences (NAS) review of reports that were generated 
by Risk Assessment Corporation for this project. Ms. Harlow expressed several concerns: NAS reviews are 
conducted behind closed doors; it could be costly for Risk Assessment Corporation to provide necessary 
support, and it is hoped that the Department of Energy would work to identify a means to compensate the 
company for any required effort; it is important that NAS review all reports that were part of the study and not 
just the Task Report #5. This topic was added as an agenda item. 
Low Dose Radiation Studies Workshop - Mary Harlow provided a brief update on this workshop which she 
attended last month. A great deal of time was spent discussing credibility issues surrounding the Department 
of Energy, and how the Department may continue to fund studies dealing with low level radiation issues and 
assure that the outcome will be seen as credible. This seems to be a maior issue. with manv members of the 
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scientific community expressing concern at participating in Department oi Energy studies. Himan risk studies 
was one of the topics discussed, with a focus being placed on trying to identify a bio-marker that could identify 
individuals who may be particularly susceptible to the effects of low level radiation. The group also discussed 
some findings regarding nutritional and herbal supplements that may pme@ the body from effects of 
radiation. The group also discussed effects that have been observed from tissues and cells that are * inutes - December 9, 1999 Radionuclide Soil Action Level Oversight Panel Meeting 1 
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undergoing radiation. The project is also trying to identify ways to provide current information to communities. 
This group meets -three times per year. 
Final Panel & Public Meeting - Due to schedule conflicts with several members of the Panel, it is necessary 
to revise the dates for the final panel and public meetings. Originally, March 8 was set for the final Panel 
meeting, followed by the final public meeting on March 9. March 15 and 16 was proposed as an alternate 
date. Members of the Panel were asked to review their calendars and provide input to Carla Sanda by 
Monday, December 13, 1999 if there is a conflict. 
Comments to Draft Task 5: Independent Calculation - Comments to this report have been received from both 
Panel Members and the Peer Review Team. Those comments were distributed at the meeting. Members of 
the Panel were asked to volunteer to provide a review of RACs response to those comments to assure that 
the Panel is in agreement with comment resolution. Dean Heil and Victor Holm agreed to review RACs 
responses and report to the Panel at the January meeting. John Till, RAC, expressed some concem with the 
process in that this step was not included in their schedule. The final draft report is due at the January 
meeting; therefore, Dr. Till expressed serious concerns with RACs ability to provide anything to the 
volunteers prior to completion of the report. Several members of the Panel expressed their concern and 
stated that it was their belief that this had been addressed at an earlier meeting, with RACs support, and that 
adequate time had been provided when the project was extended through March 31, 2000. Dr. Till assured 
the Panel that his team was carefully reviewing the comments to incorporate as much of the input as possible, 
and he felt certain that the Panel would be satisfied with their approach. In fact, as a result of input from one 
or two members of the Peer Review Team, the report was being redesigned to be more understandable. 
Mary Harlow stated that Panel review of comment resolution is an important part of the study, and given the 
potential now for a review of the findings by the National Academy of Sciences, it is even more important that 
the Panel assure themselves that input is being properly addressed. After considerable discussion regarding 
the schedule and pros and cons of Panel review of the comment resolution, it was agreed that RAC will 
forward the comments along with whatever responses that have been generated by that time to Victor Holm, 
Dean Heil, and Mary Harlow in -two weeks, with the agreement that they would review the materials - with 
no "wordsmithing" and provide any feedback to RAC within a very short timeframe. 
Coalition Presentation - The Rocky Flats Coalition of Local Governments is comprised of representatives of 
local governments surrounding the site; e.g., Superior, Boulder, Arvada, Westminster, Broomfield, Jeffco. 
This organization has requested a 1-1.5 hour presentation and is working with Dr. John to identify a mutually- 
agreeable date. 
Budget Update - Ken Korkia, RFCAB, provided an update on the project budget for the four funded efforts, as 
follows: 

1. Risk Assessment Corporation (technical contractor) - The total budget was $470,000. To date, 
$367,644.82 (78%) has been expended. 

2. AIMS1 (administrativelpublic involvement support) - The total budget was $50,852.00. To date, 
$36,699.16 (72%) has been expended. 

3. Peer Review (honorariumlincidental expenses) - The total budget was $10,000. 75% of the total has 
- been expended, with the final 25% to be disbursed upon receipt of all peer review input for Draft Task 

4. Facilitation - A total of $15,750 was allocated for this effort. To date, 84% has been expended. 
Although this may run a bit short, it is anticipated that there will be sufficient funding in the project 
budget as a whole to assure facilitation support through project completion. 

Overall, 22% of the total budget remains with no anticipated shortfalls. 
Mary Harlow interjected that at the recent meeting in Washington (discussed earlier in the meeting), this 
project's efforts were applauded. It is seen by the scientific community as a new paradigm for public 
involvement, in that the entire study began when members of the community approached local officials and 
the Department of Energy with concerns. Meeting attendees also expressed their surprise at the level of 
funding provided to the Panel for an unprecedented effort. Ms. Harlow applauded the efforts of all involved 
and expressed appreciation to Ken Korkia, RFCAB, for his work in monitoring the contract. 
Denver Post Article - Hank Stovall briefed the Panel on a recent editorial entitled "Dirty Work. Cleaning Flats" 
that appeared in the Denver Post. Mr. Stovall expressed his surprise and concern at the article in that it 
seems to have a fairly substantial political twist and bias. This article was discussed at this week's Steering 
Committee meeting, where it was decided to try and identify how the article originated and what the Panel 
response should be. The Steering Committee called Jeremy Karpatkin, DOE-RFFO, who responded that in a 
recent telephone interview with the Post on another topic, the reporter requested an update on this project. 
Mr. Stovall expressed his concern with technical inaccuracies within the article; e.g., "....the proposed 
standards also are stringent enough to permit commercial and residential development". Most Panel 
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members likely realize that this is not the case, but members of the general community very likely do not. 
Carla Sanda contacted The Denver Post with a request that the Post run a future article written by Panel 
Members to provide accurate project information. The Post has agreed to this and plans to run the article 
next to an “OpEd“ article penned by Jessie Roberson, DOE-RFFO. Mr. Stovall asked the Panel if they would 
delegate responsibility for the article to the Steering Committee and also encouraged members of the Panel 
to wn’te a Letter to the Editor as individuals regarding the article and/or project details. Although most Panel 
members supported the proposal that the Steering Committee write a response article, several other 
members raised issues. Considerable, lengthy discussion then ensued on this subject, with the following 
recapped discussion: 

- Should Panel members sign Letters to the Editor as Panel members or as individuals? 
Carol Lyons expressed concem at the OpEd piece representing the Panel as a whole and - 
requested that the article be distributed for comments from Panel members. In addition, Ms. 
Lyons also questioned whether or not comments from Panel members would be incorporated into 
the final piece. In addition, due to pressing schedules, Ms. Lyons also requested that the article 
be distributed with adequate time for response and a 24-hr “headsup”. 
Victor Holm agreed that there are some substantial factual errors, but also acknowledged that 
some valid points were raised in the article; i.e., cost is a factor as is future ecology of the site. 
However, if Panel members are encouraged to write individual letters to the editor, he is 
comfortable with the Steering Committee drafting a response article. Mr. Holm also further stated 
that it is unlikely that the entire Panel could ever agree on an article as a whole, but as long as 
individuals can write with an opinion, the process should work. 

opportunity be afforded other entities to publish an opposing article. 

project‘s goals and status, and is not likely to be considered a controversial piece. In addition, the 
decision as to whether or not an article is published will ultimately be up to the Denver Post 
Editorial Board, but it is not likely that they would publish another article on this same subject. 

the Panel, with follow-up discussion to individuals regarding comments that could not be 
incorporated. 

down to personal beliefs. In other words, do you personally believe that it is acceptable to save 
money or to clean up the site? This really comes down to morals, personal beliefs, and individual 
opinions. It is fine to reach consensus on facts of the project or facts of the editorial that was run, 
but it is unlikely that the Panel will ever reach consensus on what he considers to be personal 
beliefs, and we should not even try. What should be represented in the article are not the 
personal beliefs of the Panel, but the things that can affect the population at large. 

- 

- Carol Lyons suggested that the Panel could publish the article with the assurance that equal 

LeRoy Moore stated that the article will be designed to provide an objective discussion of the - 

- Hank Stovall assured the Panel that every attempt would be made to consider comments from 

Dean Heil observed that there seemed to be two issues to this article, which really seem to come - 

After numerous unsuccessful attempts to reach consensus on a variety of options, the Panel reached 
consensus on-the Steering Committee drafting-an article, forwarding a draft-to Carol Lyons and any=other - 
Panel member that may wish to provide input with a 24-hr heads-up. If input is not incorporated, it will be 
discussed with the originator. Any Panel member can also write an individual letter to the editor expressing 
his or her views. 

- 
~ 

- -  

0 DOE Letter to National Academy of Sciences - Mary Harlow briefed the Panel on a December 6,1999 letter 
from Jessie Roberson, DOE-RFFO, to the National Academy of Sciences (NAS) to request that the NAS 
review reports generated by this study. Ms. Harlow then asked Jeremy Karpatkin, DOE-RFFO, to brief the 
Panel on the objectives of the DOE in requesting NAS assistance. Mr. Karpatkin provided the following 
information: As everybody at the meeting likely understands, DOE has always had the intention of conducting 
a technical review of the outcome of this project. There was some concem within DOE as to whether or not 
there wuld be credibility with the public if DOE technical staff conducted this review. As a result, there was 
some discussion of asking another entity to perform this technical review and provide the results to the DOE 
and public. Mr. Karpatkin also clarified that this review would be conducted independent of the Rocky Flats 
Cleanup Agreement (RFCA) process. DOE-HQ, independent of what is going on at Rocky Flats, has its own 
interests in issues surrounding soil action levels on a complex-wide basis. Panel members are likely aware 
that there have been some complex-wide studies on this issue, and Senator Domenici has requested 
additional studies. This letter was directed to Jim Owendoff, DOE’S Lead Deputy Assistant Secretary for 
Environmental Management, who has been talking with Jessie Roberson, DOE-RFFO Manager, about these 
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issues and has discussed the possibility of using a vehicle that DOE has in place with the NAS to potentially 
look at the issues of soil action levels. This NAS review may include issues complex-wide, but Owendoff has 
asked Jessie Roberson to send a letter to him to request the things that she would like to see included in a 
potential study. There was some discussion about how broad this request should be, but site representatives 
agreed to try and keep the request to a succinct, focused scope. DOE is principally interested in NAS looking 
carefully at the impacts of a prairie fire and whether or not it makes sense from a policy perspective to 
consider an unrestricted land use versus a restricted land use scenario. The specific questions listed in the 
letter to Owendoff deal with questions that DOE particularly would like addressed, but also represent 
questions in which DOE believes the community-at-large has interest. DOE believes that there will be more 
credibility in having NAS conduct a review of this project as opposed to a review conducted by DOE 
representatives and/or its contractors. John Rampe, DOE-RFFO, concurred with Mr. Karpatkin and added 
that the real motivation for the letter was to obtain independent, technical thinking on a very complicated 
subject. In addition, he is also hopeful that the NAS can shed some light on related issues that have not been 
addressed in this study. When asked whether or not any timeframe had been discussed with the NAS, Mr. 
Rampe responded that no timeframe had been established, but it is generally understood that it will require a 
minimum of several months to really look at project reports and provide any feedback. 

John Till added that since it will be RACs work that will be reviewed, it is imperative that the NAS have all 
project reports available for review. It would be absolutely improper to render an opinion based upon review 
of only one document. Mr. Ramp agreed. Dr. Till added that the NAS should have all the information that 
RAC has had to work with, including peer review input and responses, the earlier study and 
recommendations, and all other supporting project documentation. Mr. Rampe concurred by saying that full 
information would be provided to the NAS. Or. Till also added that RAC has participated in NAS reviews of 
their work, including the recent Dose Reconstruction Study. It is a long, tedious process, and he Mwld insist 
that RAC have a right to defend their work. Many times NAS invites authors to present their work, whereupon 
the NAS renders an opinion on the project. Dr. Till believes that RAC has a right to respond to any NAS 
report. It has been his experience that the NAS has made serious errors in other reports with which he is 
familiar; therefore, he feels strongly that their report be reviewed and responded to. Dr. Till also added that 
this can be timeconsuming and costly for a company and stated that their efforts to respond should be 
financially supported. 

Joe Goldfield stated that if the NAS reviews this project, it should not be done in pieces, but should consider 
all project reports. In addition, Mr. Goldfield emphatically suggested that the NAS also be tasked with 
reviewing the report originally completed that set the current interim RSALs. Mr. Goldfield also asked that the 
NAS review the competence of the staff members involved in both studies. 

Mary Harlow also expressed concern at the timeframe - if the NAS takes years to resolve this, what happens 
in the interim? In some ways, this really looks like an action to stall any changes to the RSALs. John Rampe 

-~ responded that there was no attempt to stall, but rather the DOE is looking at the potential for an RSAL that is 
many times lower than-what is currently in place. What that means is an expansion of remediation from - - 

perhaps a 51O"ish" acre area to potentially hundreds of acres. That could result in a huge difference, simply 
from a monetary standpoint, and could also have serious implications with issues like worker safely. DOES 
motivation is to have a good, objective, independent look at the factors that may affect a decision. In terms of 
timeline, the completion is likely to be 2002 or 2003. 

Hank Stovall expressed some concern in that he assumed that the current project was designed to be an 
independent, objective, review of the interim standards and is not sure what the NAS study will accomplish. 
In addition, he expressed concern at the potential for the NAS - who operates within a "closed" process -to 
be lobbied by the DOE and its contractors to come up with a result that is favorable to their goals. Mr. Stovall 
went on to say that he views this request as operating "outside the box" and is the same old game. In other 
words, the community puts forth a good will effort, and then the effort is sidetracked by an end run such as 
this. Mr. Stovall also asked whether or not there was any public participation in NAS efforts. When told there 
was none, he questioned whether or not we want these processes to see the light of day. He also questioned 
potential cost, delay, and the interface between agencies and the NAS. Mr. Stovall added that he proposed 
that a letter be sent to Mr. Owendoff with the request that the earlier RSAL recommendations and study be 
analyzed with the same vigor as the one being proposed in this letter. This issue has done nothing more than 
to escalate the degree of uncooperation between DOE and local communities. 
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Steve Gunderson, CDPHE, added that DOE may want to include the issue of surface water to the request 
being made of NAS. Mary Harlow concurred. 

Jeremy Karpatkin offered to team more about the request on behalf of the Panel, particularly the following: 
’ how NAS relates to agencies and the public during their work, the potential cost and duration of the study, 
and NAS’ public involvement policies. Mr. Karpatkin also added the following comments: the Panel has 
made two basic points regarding the letter: a) the scope needs to be broadened, and b) the study should not 
take too long. DOE, too , struggled with both those issues and how to strike an appropriate balance. The 
Panel is, of course, always able to send a letter with their concerns. Mr. Karpatkin concluded by saying that 
he really did not know what DOE could have done that would not have raised the same reaction from the 
Panel. If DOE had chosen to conduct the technical review in-house, the response would have likely been 
stronger. However, DOE does believe that a review is in order, and has always made it clear that a review of 
the outcome would be conducted. DOE believes this direction is a viable, credible approach. 

Victor Holm reflected that he sees no need to perform a peer review of a process that has already been 
reviewed. He went on to say that it would be preferable to use the funds to expand the study that has already 
been conducted here to fill some of the data gaps that have been acknowledged. 

LeRoy Moore indicated that the NAS has a poor record for public participation. That doesn’t mean that their 
science is always irresponsible; in fact, sometimes it is incredibly good. But if this moves forward, he would 
urge that a request be made for incorporation of a public participation process similar to what has been 
employed throughout this study. In fact, perhaps RSALOP members could work with the NAS in their work. 
Public participation is crucial, and it would be novel for the NAS to adopt this approach. 

Joel Selbin wondered out loud if this same request would be made to NAS if the project results had been 
different. This process has been unprecedented, and has been thoroughly peer reviewed. Why must this 
process go on and on until we end up with results that are favorable to DOE? 

John Rampe reminded the group that the letter places relatively little emphasis on the soil action level itself. 
Rather. it focuses on what the Dractical considerations that accOmDanv the recommended chancles. Given . *  
the pr&ess in place for this stuky, Mr. Ramp also relates to the concern for public involvementin the NAS 
review. 

Dr. Till emphasized that they welcome review of their work. NAS reviews are typically aggressive, time- 
consuming, and thorough. However, Dr. Till said that what astonished him was the fact that this whole 
process is only now beginning. Given the timeframe under which the NAS typically works, this process 
should have been started at the very beginning of the study, with the NAS reviewing reports as delivered. 
They would then see the whole picture throughout the study. Dr. Till also emphasized that he intends to be 
there to defend RACs work whether or not there is funding from the Department to support that effort. He 

complement this study. 

- -  - - -  

- _  also added that there are many issues that will be listed as key areas of research that should -be done to - 

Steve Gunderson, CDPHE, urged that several other issues be included in future discussions: all or most 
members of this Panel should be included in any future discussion of this issue; in addition, contour maps 
must be developed that will clearly show areas of contamination exist; a discussion of potential cleanup costs; 
discussions about areas at the site that are pristine and should not be disturbed; and surface water issues. 

Carla Sanda asked that the Panel consider another perspective to the potential for NAS review of the project. 
If, in fact, this does take place it could Serve as a vehicle by which the community-at-large leams about the 
study. Although the community may not be familiar with this Panel and its work, it is almost a certainty that 
the community would pay close attention to an announcement from the NAS regarding their findings of 
RSALs at the Rocky Flats facility. Ms. Sanda suggested that the Agencies and Panel work together to 
implore the NAS to work with them and the community to implement a landmark public involvement effort 
throughout their review. If this review becomes inevitable, perhaps the Panel can work to identify ways in 
which to use it as an effective communication tool to the community. Hank Stovall responded that if this were 
the ideal world, and he was assured that the NAS review would be unobstructed and unbiased, he may 
agree, but in the real world it is not likely that this will be a positive thing. 
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Niels Schonbeck added that although he did agree with Mr. Stovall, he also agreed with Ms. Sanda’s 
recommendations that we work to implement a public involvementlinforrnation effort. 

.\I Action Items: 
Members of fhe Steering Committee will draft an Op-Ed article for publication in the Denver Post. The 
article will be forwardd to Carol Lyons for feedback prior to publication. 
Panel members were encouraged to write individual Letters to the Editor to express their own 
viewpoint on the article that originally ran in the Denver Post. 

PUBLIC COMMENT 

Ken Korkia, RFCAB, expressed his appreciation to Panel members for their work and cooperation over the past 

has been set here that can be modeled for other communities. 
7 year on this project and applauded everyone’s efforts to work within the allotted budget. A very credible process 

Moving back to the agenda items relating to the NAS review, Ms. Harlow recommended that the Panel draft a 
letter to Mr. Owendoff saying that although it is a good recommendation to invite NAS review with several 
recommendations: it is a bit late to begin the review, the Panel would like to be involved, incorporate surface 
water issues into the study, and copy to influential members of the community, including our Congressional 
delegates. Hank Stovall agreed with this approach. 

Carol Lyons suggested that ‘the Panel consider working locally first to determine if the process can be stopped. 
However, after further discussion and in light of the fact that the Roberson letter had already been sent to 
Owendoff at DOE-HQ, the Panel decided to move forward with a letter sent directly to Owendoff. 

Following discussion and input from Panel members, the following items were delineated for inclusion in the letter 
to Owendoff: Stress that there is no need for another review of a review; however, if one is inevitable, then the 
following items must be considered: 

The Panel exmts  a robust public participation effort similar to what has been incorporated into the work of 
the RSALOP; 
Request that the NAS review the interim RSALs, as adopted in 1996 
Appropriate compensation for Risk Assessment Corporation to participate and defend its work; 
The process must be expedited so as to assure completion well before scheduled site shutdown; 
Surface water issues should be evaluated. 

At the conclusion of this topic, Mary Harlow requested that in the future DOE work more closely with Panel 
members to avoid surprises such as this letter. Cooperation is much more easily reached when everyone is kept 

- - 
~ 

_ -  - - - -informed and in the loop. ~ ~. 
- 

4 Action Items: 
RAC will provide comments along with their response on the Draft Task 5 Report (whatever is 
available at that time) within -two weeks to Victor Holm, Dean Heil, and Mary Harlow for review, 
who will provide feedback to RAC. RAC will advise those Panel Members of the deadline for their 

Panel members will contact Carla Sanda by COB Monday, December 13, mganfing date selection 
for final Panel and Public meetings. 
Carla Sanda will draft a letter to Owendoff incorporating the recommended points; draft will be 
forwanled to Panel members by COB Monday, December 13, for review and response by 
Wednesday, December 15, 1999. 

*. 

reply 

I FACILITATOR ANNOUNCEMENT: Given the fact that so much agenda time has been consumed with I 
issues surrounding the NAS letter, it is recommended that all items listed on the agenda after the break be 
delayed until the next meeting. That will provide enough time to discuss the Task 6 Draft Final Report. 

I 

I 
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TECHNICAL SESSION RECAP - Discussion Lead: Dr. John Till, Risk Assessment CorDoration 

The technical session held prior to this meeting largely dealt with comments and questions received from DOE- 
RFFO on the Draft Task 5 Report. 

Dr. Till then discussed several points that he has noted in the comments received to date on the Task 5 report. In 
looking at the underlying theme of comments received to date from the five members of the Peer Review Team 
as well as those from the Panel, an important point to note is that no reviewer has challenged the technical 
approach. In fact, there has been very strong support for the methodology applied in this technical review. That 
is very important in that this methodology will serve as a tool that can be used in the future. 

Dr. Till then made an important point regarding the initial recommendations and soil action levels discussed at the 
November meeting; i.e., plutonium: 10 pCi/g of soil, uranium: 20 pCi/g of soil. In retrospect, when looking at the 
initial findings, and particularly when considering some peer review comments, RAC has determined that they are 
not at the point of making a specific numeric RSASL recommendation. The final report will likely discuss and 
describe the methodology along with details on using the methodology, followed by a numeric RSAL that would 
be reached when using the same methodology, inputs and assumptions as that used by RAC in this technical 
review. Numerous factors must be considered when determining an RSAL, many of which were not and could 
not be considered within this study. A key factor in any recommendation will be cost, which must be taken into 
account. As a result of input from the peer review team to the Draft Task 5 Report, RAC will present the 
methodology, discuss how it is to be used, and then present a numeric RSAL if the methodology is employed with 
the same inputs, assumptions, and operation as was undertaken in this review. Dr. Till went on to say that he will 
not “hang his hat on” the numbers discussed at the November meeting (plutonium: 10 pCi/g of soil; uranium: 20 
pCi/g of soil). That number is going to change. The primary driver for the 10 pCi/g recommendation was the fire 
scenario. RAC was not comfortable with the calculation in the fire scenario and totally agrees with input from both 
the panel and peer review team in that there simply is not enough information available to pin that number down. 
With some additional future research, it is likely that a fairly definite calculation could be made for the fire scenario 
within a relatively short time frame. This is a data gap and a weakness in the study that will be fully discussed in 
the Task 5 Report as well as the Project Summary report. Several items will be included in a list of data gaps with 
the recommendation that the Department of Energy fully investigate and study any identified gaps or weaknesses 
in the future. 

Unfortunately, it is not possible to address many excellent comments from the Peer Review Team; e.g., why didn’t 
RAC deal with risk instead of dose. The bottom line is that RAC did not have a choice. In actuality, RAC believes 
the review should be based on risk, and some information on that approach is included in this technical review. 
As an example, what does the 15 mR represent in terms of risk? Ultimately, this is an important factor that should 
be taken into account. However, there simply is not enough time in this study to deal with this type of approach. 

Reviewer D presented a significant proposal for reorganizing the report, which was excellent. In fact, much of 
those recommendations will be used in finalizing the Draft Task 5 Report. Several reviewers recommended that -- - - = 

RAC consider going back and combining the Task 3 Report: Inputs and Assumptions with the Task 5 Report: 
Independent Calculation to make it easier to follow and understand. There is no way that RAC is able to do that 
at this point; however, no individual report was written to be a stand-alone document. Instead, each report builds 

summary report (a brief technical summary). 

Additional feedback focused on the probability for a prairie fire. RAC assumed that the fire would occur with a 
probability of one. That approach was taken since RAC assumed that a methodology was being designed that 
restricted the dose limit to 15 mwear  in any given year. That is all they had to go on. One reviewer strongly 
urged RAC to incorporate the probability of fire, and RAC is going to recommend how that could be done. One 
member of the RAC team has come up with an idea for this; however, there are numerous questions that must be 
resolved when coming up with a recommendation. 

Dr. Till also stated that the RSAL one would derive or recommend if the fire were discounted altogether would 
likely be on the order of 80 pCi/g, which is primarily controlled through the soil ingestion pathway. That accounts 
for the steep vertical curve that is reflected in one of the graphs in the Task 5 report. That is also why RAC 

- .  - - 

on the previous one. The final project report will consist of a package of all draft reports along with the project 

believes that 80 DCi/a is an uDwr bound for an RSAL. 
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When asked by a Panel member if RAC had dealt with ”worst case scenario” in arriving at an RSAL, Dr. Till 
responded that he believed that RAC had dealt with a worst case scenario. He went on to say that perhaps RAC 
has dealt with it too aggressively. Some criticisms were provided on that subject, and this is part of what may be 
constnied as overconservatism in RACs methodology. 

Dr. Till again stressed that the key result of this study will be the tool that has been developed and that can be 
used in the future, as better information becomes available. At this point in time, the fire scenario is likely over- 
conservative. Many comments received on the Draft Task 5 Report dealt with the approach to a potential fire, 
and this scenario definitely needs a closer look. As a result, it is likely that the curve for the fire will move to the 
right a bit - but at this point it is difficult to know. Dr. Till concluded by saying that we are likely looking at an 
RSAL ranging from 1 to 80, but he is more likely to “hang his hat on” the 80 pCi/g level. He added that it is his 
opinion that the approach is solid. Any missing data gaps can be filled in as information becomes available, and 
perhaps there are some nuances to this approach that could be implemented if additional time were available. 

! 

TASK 6 FOLLOW-UP - Discussion Lead: Dr. John Till. Risk Assessment Corporation 

Dr. Till reflected on a dilemma encountered this week when he received an email from LeRoy Moore. Mr. Moore 
expressed concern regarding finalization of the Task 6 document in that he believed that Panel members would 
be given another opportunity to review the Draft Task 6 Report based upon the fact that the document was 
undergoing nearly a total revision. RAC, on the other hand, thought that once they had incorporated the 
comments it was considered a Draft Final report, and as a result the document was already at the printer. 
Therefore, a limited number of copies of the Draft Task 6 report were distributed to the Panel at this evening’s 
meeting with the request that if any additional changes are needed, they be given to RAC immediately so that the 
report can be finalized. 

Dr. Till clarified what seemed to be a point of confusion for the soil sampling protocol discussed in the draft 
document. The recommended soil sampling protocol is one to be used when determining whether or not 
remediation requirements have been met. The protocol is not one to be used to determine current levels; 
furthermore, RAC does not know whether or not the site has been adequately characterized. A protocol has not 
been developed to characterize the site; however, the protocol discussed in this document may be helpful for 
developing a characterization protocol (before remediation). 

l PUBLICCOMMENT 

I None 

ANNOUNCEMENTS 

~ ~ 

LeRoy Moore announced that in a conversation with a representative from EPA’s Region IX office (which indudes 
San FrancisS, CA) he leamed that the level for plutonium in the soil to be used for cleanup of a particular spill at - - - ._ 

the Lawrence Livermore National Laboratory (LLNL) has been set at 10 pCi/g. This cleanup level has been met 
for that particular cleanup operation at LLNL. 

* Victor Holm announced that a draft EPA publication is available on the internet that discusses using risk directly 
and includes risk factors for the various isotopes. Dr. Till responded that this approach holds real promise. In 
fact, several of the researchers who have worked on this technical review, are in the process of publishing a 
document that would likely change some of the EPA recommendations that are included in this most current 
publication. 

FUTURE AGENDA ITEMS 

TBD at Steering Committee Meeting 

MEETING WAS ADJOURNED AT 7:OO P.M. 
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Upcoming Meetings 8 Activities 

All future meetings are scheduled from 4 - 8 0.m. at the Broomfield City Building, One Descombes Dr., Broomfield, CO - 
Zang's SpurBal Swan Conference Rooms, on the following dates: January 13, February 10, and, March TBD, 2000 

The previoustyeleded Steering Committee, made up of: Mary Harlow, Hank Stovall, Leroy Moore and Lisa Mmd 
routinely meets each Monday prior to the regularly scheduled meeting to plan the agenda. Panel members may attend 

this meeting. To confirm meeting date, time and place, please contact Carla Sanda at 303-277-0753. 

. 
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RSALOP Budget and Expenditures 

as of 12/9/99 

BUDGET SPENT REMAINING % SPENT 
~~ 

RAC 
Services $414,758.00 $ 330,904.46 $83,853.54 
Travel 49,606.00 31,889.36 17,716.64 
Report Prep 5 , 636.00 4,851 .OO 785.00 

TOTAL RAC $470,000.00 $ 367,644.82 $ 102,355.18 

I 

AIMS1 

, 
1 

$ 50,852.00 $ 36,699.16 $ 14,152.84 

Peer Review $10,000.00 $ 7,503.45 $2,496.55 
I 

Facilitation $ 15,'750.00 $ 13,300.00 $ 2,450.00 
, 
I1 

TOTAL PROJECT $5461602.00 $425,147.43 $121,454.57 

80% 
64% 
86% 
78% 

72% 

75% 

84% 

78% 
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WE F 1125 B 

United States Government Department of Energy 
-n  .-I 

memorandum 

REPLY TO 
AVNOF: AMEI:JJR:0070!, 

Rocky Flats Field Office 

~WUECI: National Acadciny of Sciaiccs Review of Soil Action 1,evcls. 

IO: Jartics Owendoff, IVincipal Dcputy AssistGnf Scctclary, EM-;! 

Wc reccntly spokc about the advisability of Lasking the National Academy of Scicnccs 
(NAS) Lo review reporis that arc: being gciicrotcd by the Risk Asscssmcrit Corpornlion 
(RAC) 011 bchalf of the IWionuclidc Soil Action Ixvel Ovcrsiaht Panel (IISALOP). I'hc 
Rocky F1;its Ficld Officc ticartily endorscs such an objective unbiascd review, and wc ask, 
that you and your staff cngagc tlic NAS to accomplish this task. 

As you arc aware, the RAC rcccntly issued its draft Task 5 Report. This report conrfiins 
recomincndcd soil action levcls Cor actinides, which arc in iiirii based upon thc RAC's 
own exposure scenarios, thc RAC's analysis of agciicy-generated sccnarios, 
intcrprctatioris of relevant modcl parameters, and probability distributions. Tlic Final 
Task 5 report will bc issucd in January. Thc RhC's final project rcport will be issiicd i n  
March following public comrnciit, peer review, and fccdback from the Oversight Panel. 

As thc NAS conducts its rcview of the RAC's work products, the Rocky Flats Field 
Officc (RFFO) asks that they addrcss the following thrcc mew: 

~ _ _  - -  -~ - _  - -  

1) A significant factor in RAC's cdculations of a recornmendcd RSAI, is-he potcntial . = - 
~ . -- - 

of a prairic fire at Rocky Flats and its impact on soil resuspension. W e  ask that thc 
NAS review thc RAC's usumptions, modcling and analysis of tlic impact of il prairie 
firc on cstablishipg safc lcvcls of residual contamination at thc Site. 

2) Thc RAC hns issued a draft recoiniiicndation of a soil ncrion level for plutoriium of IO 
picoeurics pcr gram (pCVg). Wc u k  Lhat tkc NAS invcstigatc and report on thc 
fcnsibility of implernentiiig this standard (or tlic final standard rccomniciidecl by ttic 
RAC or the RSALOP) at \tie Site. Wc arc particularly iiitcrcsred in tcctinical 
implementation issues, such as: 

'The amount of additiorial wastc gcncrated by clcaning to this Icvcl; 
9 Thc ecological impact of cleaning 10 this Icvel; 

Thc increased workcr risk of cleaning to this Icvel; 
I'he incrcascd Lransportation risk poscd by clcaning to [his lcvel (assuming all 
wixtc gcncraled from clcan up will be shipped io olfsiic locations; 
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Thc incrrmcntal cost of clcaning to this level; and 
Tlic ability to reliably dcterrninc wtisn such RII  action levcl has been incl 
hollowing clcwuip. 

3) FiiiAlly, wc ask that the NAS provide thcir analysis of tho additional net risk reduction 
thar would bc achicvcd by cleaning up to thc RAC's proposcd action lcvel compared 
10 those alrcady in placc for h e  Sitc. In formulating this analysis, we ask thar the 
NAS consider the risks that woitld result from the additioqal clcanup, including 
worker risk, risk from iricreased traffic for wascc shipment, and workcr exposure. Wc 
fccl tlint such an analysis would he particiilarly hclpfiil in making policy dccisions 
regarding any poknrial chaiigcs in the cutmt soil action levels. 

There may bc other issucs RFFO wishcs the NAS Lo exaininc in the final report issucd by 
(hc RAC and thc RSA1.OY. If this i s  thc case, W'FO will notify you. Additionally. wc 
rccognizc that Hearlquartcrs may havc other aspccls of soil action lcvcIs and the RAC 
docl~incnls that i t  may wish thc NAS to cxarnine. 

Plcasc be assurd thc JWFO and i ls  contractors wilt providc any necdcd information or 
othcr Lechnical support to ihc NAS revicw. Tliaiik you for your liclp in this mauer. 

IF tliere arc questions, ylcwc call mc at (303) 966-2025. 

Jessic M. Robersoo 
Manager 

- 
~ - - _  . .  - - -  - - -  - = - =._ - -- - - _ _  -- - - - . = - _ - = _ - _ _ _ _  

~ 

cc: 
D. Lowc, OOM, KFFO 
P. Golan, OOM, R t . 7 0  
J. Lcgrirc, AMEI, RFFO 
J. Karpatkiri. OOM. RITO 
J .  Rnmpcl, DAMGI, RFFO 
li. McCallistcr, E R N M ,  RFFO 
D. Shelion, K-H 
KSALOP members 
1. Till, HAC 
K. Korkia, WCA13 
D, Abelson, RICLOG 
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1; dnis;about what. 
:I 7ultlon.should be 

;';ties surround Ilocky Flats, that the 

J': lan. In essence, the consultant said 
.n!he government should not make as- 
'mmptions about how the land will be 

:. '7hsed, but instead cleanse the ground 
,+';enough so farmers and ranchers could 
l i  alive and work on the land, even if wild 
5' lire exposed the contaminated soil to 
11; erosion. 
""'*. Another report on the issue :is due 

'lJ'DOE should change its soil cleanup 

I 

The process could be time-consum- . 
ing and expensive, and Congress may. 
not be willing to spend that much mon- 
ey * 

At the end of the additional effort, 
expense and risk, it is unclear what 
public health and environmental bene- 
fits would be achieved. 

A dose of humility also might prove 
prudent. If the ultimate choice. is to 
stick with DOE'S original plan, citi- 
zens should remember that futcre gen- 
erations still could revisit the decision. 
New teclinologies may someday allow 
for a much more thorough, sa€e and 
cost-effective cleanup than could be 
achieved using the crude methods 
available today. .. 

- 

, 



Radionuclide Soil Action Level Oversight Panel 

memorandum 

Date: December 9,1999 

To: Dr. John Till & Or. Kathleen Meyer, Risk Assessment Corporation 

From: Carla Sanda - RSALOP Project Administrator 

Peer Review Team Comments - Draft Task 5 Report: Independent Calculation 

re comments received from Peer Review Team members on the above- 
report. I have assigned each member's input a letter identifier, Le., "Reviewer A" 
r on each page to more clearly indentify the input and your related responses. 

rd to receiving and distributing your feedback regarding the Peer Review Team's 
draft report. Thank you for your assistance. 
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REVIEW OF RESALOP TASK 5 DRAFT: INDEPENDENT CALCULATION 

a GENERAL COMMENTS: 

1. I feel that this is, overall, an excellent piece of work. The authors have been very responsive 
to previous review comments, and they have used innovative approaches and mostly sound 
logic to extend the state of the art for this type of calculation. This is not to say that the report 
cannot be improved even further. I think a few more considerations, discussed below, are 
warranted before this is finalized. 

2. Some things that are particularly impressive about this work include the degree to which it 
has attempted to use and integrate existing, sitespecific soil data from previous research, the 
use of air monitoring data to refine resuspension estimates, the use of the newest inhalation 
and ingestion dose factors, the frontad Monte Carlo driver to RESRAD to obtain 
probabilistic results, the more than pedestrian modifiers to RESRAD, and a generally clear 
specification of what considerations were or were not utilized in the conduct of the work. 

3. Some things that I think require further considehtion include the initial effects, timing, 
magnitude and duration of secondary impacts of a prairie fire on resuspension and water 
erosion; the surprising effects of imgation on actinide mobility (leaching and resuspension); 
and the surprisingly high ingestion doses for some scenarios (as compared to inhalation). 
These concerns are further explained in the specific comments. 

4. A critical reading of this report requires, especially, the Task 3 report entitled "Inputs and 
assumptions". One suggestion would be to combine the Task 3 and Task 5 reports, or 
alternatively and perhaps more easily, to include a chapter or appendix in the Task 5 report 
which summarizes the input parameters and assumptions used in the computations so they 
can be easily referred to. This would be particularly useful in trying to better-understand and 
rationalize the "surprises" noted in General Comment 3. 

SPECIFIC COMMENTS: 

1. It appears to me that the effect of a prairie fire as considered in the report was the removal of 
- .  - - _  -- - - vegetation cover and a subsequent increase in the rate of resuspension. It does not appear 

that the release of actinidesduring the bum itself was-evaluated. Previous research gives - - ~ 

estimates of the amount of Pu in vegetation and organic litter. I would think that using such 
information, a "bounding" calculation could be performed to estimate the upper limit perhaps 
of the release during the bum. Research on this issue has not been performed as far as I am 
aware, so there is much uncertainty on this topic resulting from a lack of knowledge. 
Obviously, the area covered by the bum, as well as the specific location, would be major 
determinants of the magnitude of the release, so these factors would require a reasonable 
treatment, perhaps a stochastic one. 

- - 

= 

2. I would think that the timing of a prairie fire would be very important in determining the 
intensity of the bum and the duration of the bare-soil condition. An early season fire, for 
example, would have less and greener biomass, and offer the possibility of recovery and 
recolonization of vegetation prior to the end of the growing season. A late growing season 
fire would have more and drier biomass to feed upon, leading to a hotter fire, and there would 
be little opportunity for revegetation until late the following spring. Also, the size of the area 
burned would affect the potential for resuspension and water erosion, as well as the natural 
recovery rate of the vegetation. Such factors might be considered in the analysis of the effect 
of fire on dose to people. I am certainly pleased that the authors brought this issue up in their 
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4. 

5. 

6. 

9. 

analysis, but the analysis suffers from the over-simplicity of the treatment, and the lack of 
relevant research. 

The argument for increasing the resuspension flux by a factor of about 200 based on data 
from other sites (p. 515) is not particularly convincing to this reviewer, since the effect of 
vegetation removal is likely to be modified by other factors such as topography, soil texture, 
other effects of the fire such as depletion due to releases during the fire, plant resin releases, 
increases in bulk density of the surface soil due to loss of organic matter, and intense 
heating. While lack of knowledge is compensated for to some unknown degree by choosing 
large uncertainty bands, this analysis may or may not reasonably represent the actual event 
of a fire. I think the only solution to this problem is to strongly recommend that some highly 
focused research on this issue be undertaken. 

The fire analysis appears to assume that the bum covers a very large area, perhaps all of the 
area east of the 903 Pad containing the bulk of the contamination. By assuming scenarios 
with and without fire, there will likely be a tendency for RSALs to be based on the fire 
scenario, since this is most conservative. I would prefer an approach where the probability of 
a fire, as well as the probability that it would cover various fractions of the most highly 
contaminated zones, is simply built into the probability distribution of the resuspension factor 
(which should be time-dependent to account for the fire itself, the duration of the bare soil 
condition, and the re-vegetation phase). This way, two separate scenarios (fire vs. no fire) 
collapse into one basic scenario. This approach would require statistics on the annual 
probability of prairie fires from the Front Range region or from similar areas. I'm not certain 
whether such data exist, but perhaps county planners or fire departments would have some 
data on this. 

I like the analysis of the effect of time on the 0-3 cm inventory fraction using historical data 
sets (Fig. 4-1, p. 4-3). However, I am unclear as to whether the equation refers to the top 3 
or top 5 cm of soil. Is there a typo here or what? 

On p. 4-8, 2"d paragraph, next to last line, "exercise" is misspelled. 

On p. 4-10, 4th paragraph, last line: I think "7 x should be "7 x lo"", correct? 

On p. 51,  2"d paragraph, it is noted that changes in the dose coefficients for inhalation and 
ingestion lead to "substantial" changes-in the relative importance of these pathways._ I-would 
like to see a small table in the report, showing the old and new dose coefficients, so that the 
reader would have a more quantitative idea of just how large these changes are. This is 
important, because many are likely to be surprised, as I was, about the relative importance of 
ingestion outlined in chapter 8. 

- _  - -  - 

The approach used to estimate resuspension, calibrating to real data, was very impressive 
and the observed vs. predicted graph for air concentrations (Fig. 5-1, p. 5-8) gives the old 
skeptics like me a lot of comfort. 

10. In Table 5 1 ,  p. 52, a bulk density of 1.3 g cm-3 for the top 1 mm of soil is probably too high, 
because this layer contains a large amount of organic matter and undecomposed litter which 
is very light (see Webb et al., 1997, p. 114). 

11. In chapter 6, the RESRAD approach to resuspension is explained. However this work used 
an entirely different, and I think better, approach. My question is then, what is the utility of 
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this chapter, especially since some people skimming over the report may see this and then 
conclude that the RESFUU) default was the approach used here? Am I missing something? 

12. On p. 74, first paragraph, it is implied that depletion of activity from the soil surface 
compartment is a function of the water infiltration rate and the & value. Research at CSU 
has shown in the laboratory that hundreds of years of simulated rainfall through soil columns 
does not budge particle-bound actinides. Rather, physical processes such as soil cracking 
from drying, animal movements, plant roots, etc. appear much more important determinants 
of the rate of depletion of the soil surface activity. Even dust fall tends to dilute and thus 
"deplete" the concentration of actinides at the soil surface. Of course, water movement 
through channels in the soil will cany small particles (and their actinide burdens) downward, 
but this is not dissolved-phase transport. 

13. On p. 74, the risks due to cleanup are mentioned. While this was not considered in the RAC 
study, I think it is an issue of great importance and relevance to RSAL values. 

14. On p. 8-9, it is stated that irrigation with 1 m y-' will cause substantial leaching of actinides 
from the surface soil. This appears to lower resuspension and to increase the relative 
importance of ingestion pathways. I have two problems with this logic. First, with the 
possible exception of uranium, I don't think irrigation alone will move the material down into 
the soil that much. Secondly, most of the contamination immediately east of the 903 Pad is 
in very rocky soil (Webb et al., 1997, p. 114), which is not very suitable for tilling and growing 
irrigated crops. I think a grazing scenario is very plausible, however. As one approaches 
Indiana Street, the soil becomes less rocky and a tillagelimgation scenario becomes more 
plausible. Of course, tillage would effectively cover much of the surface contamination and 
result in lower resuspension rates of the actinides (after the dust settled from the plowing). 

15. The relative importance of ingestion pathways, as mentioned, is quite unexpected. I would 
like to see some rational explanation of this; otherwise the credibility of these results is likely 
to suffer. In addition to the higher ingestion and lower inhalation dose factors, what crops are 
envisioned, and what were the planVsoil CR values assumed? Were the vegetables 
washed? What gut absorption values were assumed in the choice of ingestion dose factors? 
What fraction of the food ingested by the rancher family was produced on the local site? 

16. I noticed that the soil ingestion rates used were not agespecific. I think there are good data 
~ available on ~ typical - age-specific soil ingestion rates. 

- 
~ 

~ - - _  - - _ _  - _  ~~ 
- ~~~ - 

~- - 

17. On p. 8-13, it is noted that soil and plant ingestion were treated as fixed parameters. I would 
think these should, if possible, be treated stochastically. 

18. The limiting scenarios are based on fire, and this is likely to be a quite temporary effect. 
Should the dose limit be applied to a single year, even if doses in all other years were likely to 
be much lower? Would it be appropriate to consider some averaging, since dose limits 
basically relate to lifetime probabilities of getting cancer from long-term exposures? 

19. The groundwater analysis based only on Litaor's work (Appendix B) may be ill advised. 
There are other data out there to show that reducing conditions are more likely to decrease, 
not increase, the solubility of Pu. If a more comprehensive analysis is desired, then a much 
larger effort will be needed. 

20. In Appendix D, a Pu Kd of 5350 ml g-' is used, while on p. 3-1, a value of 2000 is assumed. 
Should these values be consistent? 
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Peer Review Comments on Draft Report for Task 5: Independent Calculations 

Introductory note: for convenience, overall comments are presented first, and the more detailed 
comments are presented on a page-by-page basis. Purely editorial comments are introduced by 
the word "Editorial". 

e 
Overall Comments 

Overall the content and results of this task are hell presented, though the several editorial 
glitches occasionally distracted me from the overall flow of the logic. Several sections present 
quite complicated information and analyses in a form that a non-specialist reader, with careful 
attention, will understand. I suggest, however, that consideration be given to putting some of the 
heavily mathematical sections (e.g., parts of Section 5, most if not all of Section 6) in appendices 
for review by specialists. 

More important, because the final recommendations are at such great variance with the RSALs 
recommended by the agencies, I strongly recommend the addition of very clear summaries, both 
in the General Summary and the body of the report and/or in an Appendix, perhaps with tables or 
lists, that present direct comparisons between the RAC and agency RSALS, and further highlight 
the key reasons for the differences. See, for example, page 8-3, Section 8.1.1.1 where one such 
a comparison is made between the agencies' RSALs and RACs RSALs. This information should 
not be buried in the back and hard to tease out. 

The General Summary states in broad terms why RAC expected its RSALs (without the fire) to be 
"somewhat lower" than the agencies' RSALs (for the same agencychosen scenarios, though this 
is not stated as explicitly as it might be). Table GS-1 presents RAC's numerical results for the 
three agency scenarios, yet there is no specific comparison provided with what the agencies' 
equivalent results were for the three scenarios in a similar table. My quick review of the 
background materials provided months ago did not uncover a single short table from the 
agencies' analysis that can be cited and immediately compared to RAC's recalculation of the 
three agency scenarios.' However, the raw material is found at various places in Section 8 of the 
RAC draft. I urge that such a direct tabular comparison be developed and incorporated in the final 
report for this task in the General Summary. It may be that some of the details behind such a 
comparison will need to be in an Appendix rather than the body of the report. 

0 

- -  - - - -  - In. addition to providing clarity within the report itself as a technical matter, this 

appropriate) the agencies challenge the RAC recommendations, as seems highly likely when the 
report is finalized and released to the public. 

analysis/comparis6n--will be needed by-many- stakeholders if (perhaps "when"- is more - _  - 

Detailed Comments 

Page iii. Editorial, 2"d paragraph, line 8 and elsewhere. The phrase "than a dose limit" is not quite 
right. I suggest "than a specified dose" or some similar rewording. In the next line, "dose limit" 
should be similarly revised, as should the last sentence in the third paragraph on this page. A 
review of all other places this phrase is used is also a good idea. 

Page iii. Editorial, 2"d paragraph, last complete sentence. The importance of the fire to the final 
results is so important that it should be highlighted in some way this early in the General 
Summary, even though stress is provided on page iv. 

~ 

In addition, RAC's choice of the 5-10% probability level may be another significant reason for the 
difference between original agency RsALs and RAC's re-calculated values. e 
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Page iii. Editorial, 3a paragraph, last sentence. There should be some adjective, such as 
"measured" or "specified" or "estimated" between "given" and "levels." 

Page iii. Fourth paragraph. I agree with RAC's rejection of RESRAD's resuspension model and 
replacing it with an approach more closely linked to site data. This is an important underpinning 
for the final calculations and recommendations. Because of that, it is important to elaborate in the 
General Summary on the reasoning behind the replacement. (Remember that many important 
components of the audience will only read the General Summary or press articles based on it, not 
the full report.) 

Page IV. Editorial, 3d paragraph, last sentence. I suggest dropping this sentence. It doesn't really 
add anything substantial to the major points in the General Summary, and nonexpert readers 
may be confused by the blunt elimination of the role of the water pathway. If this is done, then the 
reference to the water pathway being turned off in the first sentence of the next paragraph should 
also be eliminated. 

Page IV. Editorial, 4th paragraph, 3d line. The "sum of ratios" concept is introduced with no 
explanation, and I do not think it is really needed at all in the General Summary. I suggest 
dropping this entire sentence. 

Page IV, 4th paragraph, 4th line. I suggest adding to the end of this sentence, so that it ends 
".. . radioactive progeny, while the DOEIEPNCDPHE RSALs were based only on some of these 
isotopes." 

Page IV. Editorial, 5'h paragraph, 7th line. The sentence "A significant difference.. ." should be the 
first sentence in a new paragraph. 

Page v, Table GS-1. To reinforce the issue raised in my overall comments, if possible there 
should be two tables in the General Summary. The first table should present a "head to head" 
comparison of the calculated soil concentrations for the three agency scenarios versus RAGS 
calculated levels for the same scenarios, specifically using the plutonium (no fire) and uranium 
(no fire) RAC figures now in Table GS-1. The second table should basically be the current GS-1. 
(One further option is to carve out the "with fire" options and put them into a third table. This 
would further highlight the important implications of this consideration.) 

Page 1-1, 3d paragraph, 2"d line. In reviewing the draft Task 3 report, I do not find that an "annual 
limit" is specified for each of the seven scenarios. Instead, it appears that RAC simply adopted 
the 15 and 85 mrendyear dose limits as appropriate. (In fact, the only statement of the dose 
leveldannual limit in the draft report of Task 3 is in Table 1, page 3.) The g n d  sentence 
beginning "Each scenario. .." should be revised to accurately reflect what the annual fimiVdos6 is ~ 

for each scenario; perhaps a table would be helpful. 

Page 1-1. Editorial, 3'cl paragraph, various lines. "Consider" in line 6 should be "considered"; and 
"high" in the same line should be "higher." 

Page 1-1, 3a paragraph, lines 6-7. Here (and later) the phrase dose limit is used. Again I suggest 
that there be a modifier, such as "suggested dose limit". 

Page 1-2, 3d paragraph. I question whether the "4 orders of magnitude ..." phrase needs to be in 
this section. (The first part of the sentence is probably OK to leave in place.) First, given the 
overall shape of RAC's recommendations, this observation sets the stage for some to say that the 
RAC recommendations, which are driven by the fire scenario, are far too conservative (at one 
extreme, some observers might suggest that the RAC numerical recommendations be increased 
by 4 orders of magnitude). Second, all discussions of how this large uncertainty is dealt with by 
RAC should be centralized in just one location, Section 5 (not Section 6), which I believe is the 
only other place where this range is presented. 
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Page 1-3, 1' full paragraph. This is somewhat more than editorial. I suggest that "deliberately" be 
dropped and some other changes made, so that the phrasing instead be "...not surprising that in 
more conservative scenarios, such as the resident rancher's child,. . ." 

Page 1-3. Editorial, 3'(1 full paragraph. The updating didn't have (one) "simultaneous" effect; it had 
two effects acting in opposite directions. It would have had a simultaneous effect if only one 
coefficient had been updated. 

Page 4-1, 1' paragraph, last sentence. This sentence will be hard for the nonexpert to 
understand until hashe reads the rest of this section. The clarity is improved if "accounts for" is 
replaced by "incorporates." 

Page 4-2. Editorial, last paragraph. The sentences beginning "A 95% confiden ce..." and "Note 
that this ..." provide useful insights to experts, but not to a more generally interested audience. I 
suggest these two sentences be put in a footnote. The sentences just before and just after these 
two, coupled with the generally intuitive clarity of Figure 4-1, makes the main point. 

Page 4-3, Figure 4-1. I have several points. First, having some historical familiarity with the Poet 
and Martell work and the subsequent debate, I agree with the choices of the data chosen for use 
in the regression, and also the choice of data to be omitted. Second, the dashed line (the 
"separate analysis") clutters up the figure. Can the same confirmation be presented in another 
way, perhaps in the text? Third, why doesn't the shaded triangle extend out to capture the Webb 
1996 data point? Finally, in the legend, does the last sentence imply that there is a 15% 
probability that the rate might be zero or even positive, that is, that plutonium might have been 
accumulating in the top 3 centimeters? I suggest you drop this last sentence altogether. 

Page 4-5, 3d paragraph, last sentence. This sentence is not clear, and also not helpful. What 
types of remediation decisions would require a "revisiting" of this question? In fact, what exactly is 
the "question"? Is it whether taking into account the age of the samples would make a difference? 
If you are right that insufficient data exist to justify creating a model, what good would revisiting 
be? I suggest dropping the last sentence altogether. 

Page 4-6, Figure 4-2 and page 4-9, Figure 44.  Editorial. Unless you are very familiar with the 
site, it is hard to find the 903 pad. Perhaps a star or some other identifying mark should be used. 

Page 4-8. Editorial, 2"d paragraph, next to last line. The last word in this line should be "exercise." 

RFETS or Rocky Flats, rather than RFP, in the rest of the report. 

Page 4-10, 4th paragraph. I think there is at least one mistake in this paragraph. Most likely, the 
"with and "without" the fire figures were reversed in the text. According to your overall reasoning 
(which 1 agree with), the plutonium air concentration would be higher with the fire (0.15 pCi per 
cubic meter) than without the fire (7.6 E 4  pCi per cubic meter). The current wording has either 
the numbers or the words reversed. In addition, while I agree with the scaling approach, I could 
not find the specific source of either the 0.15 or 7.6 E 4  pCi per cubic meter figures as such 
elsewhere in this report or in the Task 3 report. These two numbers are at the core of the 
reasoning leading to the RAC recommendations. so they need to be fully and clearly documented 
here and probably also in Section 5, presented in these exact units as m11 as Sq per cubic meter 
(see, for example, Table 5 4  on page 5-1 7). You need to make this part of your reasoning crystal 
clear to any reader. 

- = - - Page 440. Editorial, 3@ paragraph, last acronymhord. I think you have generay us@ either- - _ _  ~- - --. 

Page 4-1 1. Editorial, end of first line. "Ten should be "The". 
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Page 5-1. Editorial, Znd paragraph, last sentence. As previously noted, the use of the new 
coefficients didn't have (one) "simultaneous" effect; it had two effects acting in opposite 
directions. 

Page 5-1. Editorial, 3d paragraph, IOth line. I suggest replacing "crude" with "simple", and 
dropping the "simple" before "box model". 

Page 5-1. Editorial, 4* paragraph, 4th line. To clearly distinguish the RESRAD resuspension 
model from the RAC model, I recommend this line end as follows: "...radioactivity. The RAC 
model.. . 

Page 5-5. Editorial, first paragraph under 5.2.2, last line. "Longer-temp temporal" should be 
"Longer-term temporal". 

Page 7-2, Figure 7-1. I want to identify a problem that may not have a good solution. 1 understand 
the reason for the figure. However, many people (including this reviewer) have difficulty thinking 
in probabilistic ways. First, at the least, the x-axis should be labeled Radionudide Soil Action 
Level, to be in accord with the RSAL acronym in the legend. Second, the text does not 
adequately explain the conclusion in the legend. Third, none of the later distributions are exactly 
like this one, even though some have the same overall shape. The reason: Figure 7-1 has its y- 
axis starting at 0.01 and being logarithmic. All of the other later figures in Section 8 have the y- 
axis starting at 0.00 and being linear. This will be confusing to all but the cognoscenti. I suggest 
that you add another explanatory section before the specific scenarios, presenting in a generic 
sense the two different shapes that will be found in the later scenarios, and distinguishing these 
from Figure 7-1. An alternate is to completely eliminate Figure 7.1 altogether, and simply make 
the same points in another way (with a table or in words). 

Page 7-5. Not just editorial. Section 7.2.4, last line, first word. "Decision" should be 
"Recommendation". 

Page 8-3, Section 8.1.1.1. See Overall Comment earlier regarding the comparison of the 
agencies' RSALs to RAC's RSALs for identical scenarios. 

Page 8-3, Table 8-1 and all subsequent tables on the agencies' scenarios in Section 8. All the 
tables should clearly note that these are RAC's recalculations of the fraction of dose, not the 
agencies' calculations. 

Page 10-1. Editorial, Is' paragraph, dh line. This should read "...probability of not exceeding ..." 

Page 10-2. Editorial, Is* full paragraph, 4th line. This should read "...and other radionuc 
Fernald site. .." I 

Page B-2. Editorial, 1' paragraph, sth line. This should read "...data measured by Litaor ..." 

- 
I 

~ 

~ 

- -. - .  
- - -  - - ~. - ~ - ~- - - ~ 

_ _  - -  ~ ~~ - ~ - -  
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REFEREE'S REVIEW OF: 
DRAFT REPORT, Task 5: Independent Calculation by Risk Assessment 

Corporation 

Review Summary 

The content of the above named report is focused on presenting RAC's analysis 
of seven exposure scenarios, though, there is considerable other material also 
included. 

This report was organized in a reasonable way. Sufficient detail was presented 
for some parameters, while little detail was presented for others. For example, 
there are no references provided for most of the parameters in Table 5-1. 
Possibly, that detail is in previous reports or it means that RAC has developed or 
chosen values from their own analyses. However, it is difficult for me to try and 
check the validity of such values without searching through previous 
documents-a task that is beyond the time I have available. I suggest RAC 
develop tables which are more suitable to 'stand-alone". 

As usual, RAC's analysis is lengthy and generally comprehensive in terms of the 
range of topics to be treated. Much of the material represents good work and 
certainly a significant expenditure of time and effort. At the same time, as a 
reviewer I am not satisfied with all that I read. At first read-through, this report 
seems comprehensive and adequate. Upon greater reflection, I have noted 
several problems, one which I believe is very serious, however, RAC may reply 
that they were only responding to the scope of work as it was written. A brief 
explanation follows with more detailed comments in order as they appear in the 
text. 

My Primary Concern: RAC has recommended a radionuclide soil action level 
- - ~ - - (RSAL)-based on what they=believeto be the most restrictive scenario (i.e., the 

scenario that with the smallest soil concentration, predicts that-the dose limit will= 
not be exceeded with 95% confidence). The dose limit they use is 15 mremlyr. 
However, there is a single major fault in the reasoning which led them to choose 
the RSAL that they did. 

-~ .~ 

- ~ - 

The limit that should guide the selection of an RSAL should be a lifetime risk of 
1 O4 - 1 0", without concern for reasonably small variations of annual dose from 
15 mremlyr. I realize that this is primarily an issue that the state of Colorado 
should address, however, it is of paramount importance. Because RAC has 
adhered to the annual dose limit for any sinale year, they are compelled to 
recommend an RSAL which prevents the dose limit from being exceeded even 
during a relatively short period of time (one or two growing seasons). The cost of . 
that decision is exorbitant, however. Because the land that could potentially be 
bared of vegetation by a prairie fire can recover its ground cover within a year or a 
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two, the cost of remediating down to a soil concentration so that those one or 
two years comply with the 15 mredyr standard is senseless, as well as 
contributes to squandering public resources. 

RAC recommends an RSAL that is smaller than any similar recommendation that 
I am familiar with anywhere in the world, and will (if accepted) obligate tax- 
payer's dollars to remediate the land to a significantly lower level than is 
required to meet the lifetime risk limits of EPA-which are some of the most 
protective limits in the world. 

Even if Colorado and DOE were to ignore the important concept of lifetime risk 
but still require an annual exposure limit of 15 mrem, RAC has failed to make 
clear that exceeding the 15 mrem year limit due to ground cover destruction by 
fire miaht only occur durina Dart of a one or two years time (the rest of the year 
may have snowcover, and/or other moisture, and low-lying ground cover will 
revegitate after a single growing season, or two years at most). Furthermore, 
during the year when ground cover has been diminished (due to the fire), actions 
could be implemented such as spray irrigation (to minimize resuspension) during 
windy seasons. 

Moreover, RAC has not assigned a probability or likelihood of a prairie fire 
taking place, and to the amount of land that would likely be barren afterwards. 
Thus, they chose to minimize the RSAL (and to maximize the attendant costs of 
remediation) by setting the probability of a fire to be 100%. This is equally not 
acceptable and no credible analyst in the field of uncertainty would consider 
doing such a thing. 

For the two reasons noted above, I find the analysis invalid and believe that it 
contributes to a waste of tax-dollars without significantly contributing to public 
protection. I strongly recommend that RAC redo their analysis and their 

ns as well as notify the public and the press of the problems that 
~ - - - _ ~  - _  ~~ 

~- - - - - _  

Other comments follow, but none are important as that noted above. 

DETAILED COMMENTS 

1) p. 1-1. 3rd paragraph: Change as follows. "A concentration in soil higher 
than the level predicted as the soil action level for each radionuclide W 
could lead to a dose that would exceed the dose limit for the scenario ....I1 
Without the change, RAC fails to acknowledge uncertainty. 

2) p. 1-2. RAC states: "The possibility of catastrophic natural events cannot 
realistically be ignored." However, RAC purposefully ignores the probability 
of such events. They set the likelihood of a prairie fire to be 100%. 
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3) p. 2-2. I want to make a comment that will probably not be well received, yet 
I think it is worthwhile to mention. RAC frequently cites their own task 
reports by the primary author's name, e.g., "Weber 1999", etc. which 
appears in the text the same way as published, peer-reviewed literature. 
Three such references appear on p. 2-2. Upon looking up the reference in 
their Reference List, I find that these are simply previous RAC task reports 
and not published literature. Though there is nothing technically wrong that I 
can point to, I think it is misleading and I find it to be irritating. 

4) As in at least one previous RAC report, the authors of this report decide that 
some of the data published by Krey and his colleagues is inconsistent and 
they will not use it in their analysis. Do I need to remind the RSALOP that 
Krey and colleagues made long careers of environmental monitoring and 
RAC has little, if any, experience in field sampling, laboratory measurements 
and in interpretation of measurements (other than data they obtained from 
others publications). Was Krey consulted on this matter? If not, can RAC 
justify their decision, other than to say, "Data from some of the locations 
sampled were omitted from the regression because of the apparently 
inconsistent interpretations." Nothing in this paragraph convinces me of 
RAC's arguments. Their decision to omit data seems strictly for 
conven ience . 

5) I now raise the same question I raised in an earlier review. regarding Fig. 4- 
4. Along a west-east line at coordinate Northing of 441.0, there is a line of 
measurements that are all gray circles (10-100 Bq kg-'), yet they fall well 
outside the 2 Bq kg-' contour. Where is the discussion explaining these 
measurements and the lack of agreement of the contours with the 
measurement data? What is the implication that the data is greater than the 
model predictions? 

- - - - . _  -. - ~ 

6)-- Eq. 4-5 should-be reformatted. It would be fine if each variable were only a - 

single letter, but since that is not the case, you cannot tell that "ML" is a 
single variable. It should be written as follows (or some other equal way): 

C, = ML x C,. 

7) p. 4-10. describes the change in mass loading factor for lack of vegetation. 
Upon first reading, I noted this page as inadequate in describing how the 
adjustment was done. I later found what I think to be the explanation on p. 5- 
3. 

In general, the level of detail about models that is presented in chapter 5 is 
confusing. For example, what of sections 5.2.1 to 5.2.3 is relevant? I 
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couldn't tell. It seems that your explanation of how you derived your mass 
loading is on p. 5-3 and 5-15. 

The document at this point appears to be a combination of material 
submitted by different individuals because of the much different levels of 
technical material presented. I am not criticizing the presentation of 
technical material, but I was unable to determine that part that was germane. 
Some of what was presented surely was not necessary for the development 
of the parameter values. 

8) Table 5-1. The origin of most of the numerical values is not given here. 

The soil density specified is 1.3 g/cm3, generally a reasonable value. 
However, according to Webb's analysis (eq. 4-4) which is quoted in this 
report, that soil density would occur at a depth of 8 cm. Can RAC explain 
this? 

9) The scale on Fig. 5-1 needs to be made more readable. Its written in a 
rather unconventional fashion. 

IO) p. 5-15. For what reason did you associate the (logarithmic) mid-point of the 
range (3.3E-5 to 0.33 mg m- s ) with bare soil? Would not bare soil lead to 

11) Table 5-4. Are the soil concentrations for the site workers (17 Bq/kg) and 

2 -1 

i the highest resuspension? 

rancher (8900 Bqlkg) correct? If so, it needs some explanation. 

12) I found Fig. 7-1 either to be labeled wrong, or you have failed to convey 
what you are talking about. The x-axis should read "soil concentration." If so, 
the RSAL is the value of the soil concentration (x-axis) chosen at whatever 

- .  probability level (y:axis)that ~ is d ed acceptable. 
- 

~ -_ __ - - -_  - -  ~. 

~ 

13) p. 7-2. RAC acknowledges that a prairie wildfire is a low-frequency event 
(implying low probability), but they intentionally chose not to estimate the 
I i kel i hood. 

14) p. 7-3. in paragraph 7.1.5, RAC reproduces the same confusion I found on 
Fig. 7-1. It should read: "...you must select a probability level that 6cmwp-a 

gives sufficient assurance that the selected W soil 
concentration will not result in doses greater than the prescribed limit." 

I 

I cannot understand why RAC confuses RSAL with soil concentration. The 
RSAL is a soil concentration value that is chosen because it has the 
required level of confidence associated with it to ensure that the dose limit is 
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not exceeded. The chosen value of soil concentration IS the RSAL, not the 
other way around. 

15) p. 7-3, paragraph, 7.1.6. The target dose limit (15 mrem/yr) is discussed. 
This is annual dose such that the lifetime risk will not be exceeded. 
Therefore, the scenarios should be lifetime representative. The prairie fire 
does not meet that criteria. It is a short-term perturbation onlv. 

16) p. 7-4. paragraph 7.2.3. The statement that "This dose limit [ I5  mremlyr] is 
somewhat less than the dose constraint of 100 mem/yr ..." understates the 
difference which is 6.7-fold. 

17) RAC further discusses the lifetime risk concept but fails to use this concept 
in determining their recommended RSAL. 

18) In several of the scenarios, the "Conclusions" sections states: "...While the 
pathways of concern are different, the RSALs reported in DOEIEPNCDPHE 
are included in the distributions presented here." What does this mean (that 
is, what does "included in ..." mean) ? 

19) Section 9. The main shortcoming of this section is the emphasis on any 
sinale year not exceeding 15 mrem/yr. A fire could result in exceeding the 
dose for only a couple of growing seasons at most. Thus, other years would 
not exceed the annual limit, and the lifetime dose and lifetime risk would not 
exceed their respective limits. 

20) Section I O .  The expository text is this section, as in others places in the 
report that I have noted, fails to accurately convey the important concept as 
a result of poorly written or confusing wording. The 2nd and 3rd sentences 
should be reworded as follows: 

. _  - - ~- 
- soil - "These results- are =presented- -as distributions of -7 - 

concentrations for each of seven exposure scenarios. Each soil 
concentration value has an associated probability of exceedinq the annual 
dose limit. 1 

The scenarios are used to 
derive our recommendation of a soil concentration level to be established as 
the RSAL. 

. .  . .  

I found here (as in paragraph 7.1.5), that RAC confuses the RSALs with the 
range (or distribution) of soil concentrations from which a RSAL is chosen. 

21) Appendix C. I previously commented that RAC should discuss global 
background concentrations of plutonium. I believe the subject could have 
been adequately treated in no more than half of the length of material 
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provided in the appendix. In particular, the table of values from Holleman 
(Annex to the appendix) seem unnecessary and adds clutter to the report. 

22) Appendix D. The appendix which addresses the effect of “time” on the RSAL 
missed the most important time-dependent concept, that being that the 
ground area denuded of vegetation by a fire would revegetate quickly. Thus, 
the effect of time (after the fire) would be to reinstate the lower resuspension 
values that were applicable before the fire. 

@ 

23) Appendix E. This appendix provides support to the arguments I have 
provided that the annual dose limit of 15 mremlyr corresponds to a lifetime 
risk of 104-104. Why RAC has chosen to present this analysis, but then to 
ignore the concept of lifetime risk in the development of the RSAL, is 
incomprehensible to me. 
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Draft Report Task 5: Independent Calculation 
(November 1999) 

General Comments 
On the positive side, I think the way that the results generated by RAC are presented (Le., 
the figures in Section 8 of this report) is concise and usell for establishing and debating 
the RSALs for RFETS. However, I find that the report, while long on the details of the 
methodology for estimating the concentrations of the radionuclides in air, lacks a 
comprehensive overview and provides an incomplete and unorganized description of the 
methodology used to generate the figures in Section 8 and the RSAL recommendations. 
The report (along with the companion Task 3 Inputs and Assumptions report)should live 
up to the standard of a scientific paper where it is required that the methodology be 
described in sufficient detail to allow a reader to reproduce the results (albeit with a great 
degree of effort). I do not believe that this draft report lives up to this standard. In 
addition, there are redundancies between the Task 3 and Task 5 reports that are 
unnecessary and contribute to the perception that the report is unorganized. I would like 
to see effort put into re-writing and re-organizing this report to eliminate these problems. 
I think it is very important for this report to be well organized and comprehensible to 
establish the credibility of the results and recommendations. I have some suggestions. 

First of all, in the introduction (or a new methodology overview section), RAC should 
provide an overview flowchart figure of the method used for generating the results used 
in the figures in Section 8. I think this is absolutely essential. Their Figure 6-1 is too 
late, too little, and too dficult to follow to serve this purpose. Their report should be 
organized around such an overview flowchart. (Le., the report should flesh out the details 
of the calculatiodmethodologies swnmarized in the flowchart boxes.) In other words, 
the flowchart should serve as the roadmap for the methodology as well as the written 

~. report. From the results generated and my understanding of similar analyses, below is a . _  - - -  ~ 

first cut on what I think the flowchart sliould look like for the Pu analysis- Obviously, if - - -- . . _  

the Ur analysis was significantly different, it would need its own flowchart. If not, &e 
flowchart should be generic enough to describe both analyses. 

I present the flowchart below in pseudocode style, but it should be easy to see how it 
could be converted to flowchart form. Obviously, it could be streamlined a great deal 
with judicious footnoting and supplementary text.. I present this as an example of the 
level of detail that I think is necessary. (It may not accurately reflect RAC's analysis, but 
that is the point-- the report should, but does not, have sufficient details to give the reader 
an accurate picture of the methodology used. ) 

1) i=l where i the index for the initial Pu-239 +Pu-240 concentration in soil, ipu] 

2) Specify [Puli (as a point value). 
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3) Get isotopic/nuclide ratios in soil relative to [puli (See Section 1 and Task 3 Table 2 ) 
for all n where n is the isotope/nuclide index (n=Am-241, Np-237, Pu-238, Pu-239, 
Pu-240, Pu-242) 

4) Calculate initial concentrations in soil for all n ([Am421]i7 Wp-237]i7 ...) 

5 )  j=1 where j is the monte carlo realization index 

6) Generate random parameters for realization j (here or somewhere RAC should list all 
locations in report where distribution assignments for stochastic parameters are 
documented e.g., Task 3: Table 4 and Table 9) 

7) Run RAC air concentration model to get (MLW)j (See Sections 4 and 5 )  

8) Write ResRad input file for j (See Task 3 Table 4, Table 11 and ?? . Note: here or 
somewhere RAC should include a comprehensive list of Tables that provide ResRad 
input parameter assignments used in the independent calculation.) 

9) Run ResRad as modified by RAC (See Section 6) 

10) For realization j, calcuhte/store: 
a) dose hctions by pathway (p) and nuclide (n) for all pathways and nuclides where 
p is the pathway index (p= e.g., ground, inhalation, radon, plant, meat, milk, and soil). 
b) SRj, the sum of ratios where : 

SRj = IpU]i/(RSAL-Pu)j + [Am-24l]r/(RSAL-AM-24l)j +"' 
where (RSAL-PU)j is the ResRad output RSAL for Pu for iteration j 

1 1) Done with monte carlo iterations? If (i<Nj) then j=j+l and go to (6) for next 
realization else go to (1 2) 

12) Calculate/store for current puli. 

= - the fiaction of SRj greater t 
a) SRFrxi, the probability of exceeding the dose limit given [puli determined fiom 

~ one, for all Nj iterations, and 
- b) average dose fractions by pathway and nucfide,-averaged-over Nj iterations - - - _ - -  -- . 

13) Done with array of [pu] values? If (i<Ni), i=i+l and go to (2) for next Ipu], else go to 
(14) 

14)Plot [Puli versus SrFraci for all i (e.g., Figure 8-1 to Figure 8-10) 

Second, the current Sections 3 and 4 have a lot of redundancies with the Task 3 report. 
These sections of this report and the Task 3 report should be carellly reviewed to 
eliminate these redundancies. If additional details on the isotopic ratios and the spatial 
distributions are required, there should be a clear statement on how these Sections relate 
to and/or build on the details in the Task 3 report. 
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Third, I suggest that the report be reorganized as shown below. As is, the section that 
describes the use of ResRad is too late. Since the remainder of the report is driven by the 
input needs of ResRad and its deficiencies for this analysis, the ResRad section should 
come first after the intro and background material. In addition, the ResRad section 
should be substantially re-written to: 

0 
include an overview of ResRad inputs and outputs (a summary figure would be nice) 
establish and detail the need for the development of isotopic ratios and an external 
mass loading model (i.e., establish the purpose of Sections 3 through 5 )  . 

In addition, currently the details of the Uranium analysis are scattered in the document. 
The suggested reorganization improves the consistency of the presentation of Pu and Ur 
analyses. Some headi i  edits are also suggested. 

Specific Page-by-Page Comments 
1.  

1) p.iii. para.3, last sentence implies that the RSALs for Ur and Pu were determined in a 
joint analysis whereas p. 4-1 1 states that they were calculated independently. Be 
clearkonsistent about this here. 

2) p. iv, para 2, first sentence 'For each scenario we present distributions...'. Use of the 
term 'distributions' is misleading and confusing. The standard and conventional use 

0 

Suggested outline revisions: 
1. Introduction 
2. Background 
3. The use of RESRAD (here the justscation for the following sections should be 
established) 
4. Isotopic Ratios 

4.1 For Pu and daughter products 
4.2 For Ur (move here fiom the current 4.2.2) 

4.1 For Pu-239 
4.2 ForUr 

6.1 Pu 

5.  Recent spatial distriiutions in soil 

6. Estimating concentrations in air 

6.1.1 Model of resuspension and atmospheric transport... 
6.1.2 Nonline ar... 
6.1.3 Resuspension ... 
6.1.4 Resuspension ... 

6.2 Ur (move here fiom the current 4.2.1) 
7. Scenario Results (move here fiom section 8, change 'distributions' to 'results'. More 
on this later. The results section should come before the section describing how results 
are used to establish RSALs. 
8. Considerations in selecting ... 
9. Discussion and RSAL recommendations (note slight heading change) 

- - _  - - - 
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of the term 'distribution' is to refer to a probability distribution hc t ion  (also called 
probability density h c t i o n  (pdf)) or a continuous distribution hction(cdf), both of 
which illustrate graphically probability or cumulative probability as a function of the 
value of a continuous random variable. Here, as far as I can tell the concentration in 
soil (or MAL) is not treated as a random variable and the figures presenting the 
results in section 8 are definitely not pd& nor cd& (thus, not distributions). This 
misleading term-- 'distributions'-- is used throughout the document and should be 
corrected throughout. The phrase 'we present distributions' could read 'we present 
plots' 

3) p. iv third para. Were evaluations at > 1000 years performed? If not, is it possible 
that ifthe contamination reached the aquifer at say 1500 years then 1500 years would 
be the year of maximum dose? In other words, could the dose fkom the contaminated 
aquifer be large as well as late? 

4) p. ivy para 4, '...we would expect our RSALS to be somewhat lower than those 
reported previously by DOEEPNCDPHE'. At this point I want to know how they 
compare to the DOEEPNCDPHE numbers. I would like to see a Table of 
DOERPNCDPHE values as well as background values here to put the recommended 
RSALs in perspective. An alternative to a separate table would be to augment Table 
GS-1 to include the DOEEPNCDPHE values. 

5) p.v Table GS-1. for DOE-1, DOE-2, DOE-3 under column with heading 'Pu(with 
fire)' and 'Ur (with fire);key pathway', put a reference to a note which reads: 'fire 
considered in RAC scenarios only'. Why are the NA's there for RAC-4 under 'Pu(with 
fire)' heading? Add a note. 

6) p. v first para, last line ' the RSAL value' should read 'the recommended RSAL. value'. 
At end of para add something like, 'This is based in the limiting scenarios RAC-1 and 
RAC-2 with fire.' 

- - ~ ~ 7) p.vii. See-abcwe comments on the outline - and suggested re-organization and heading 
- - _  - - -  - -  -- - - - -  ~. 

changes. - 

8) p. 1-1:, para 3, line 6: 'receiving doses high' . should change 'high' to 'higher'. 

9) p. 1 - 1, last para, first line. add 'at' between 'soil and 'concentration'. In last line delete 
'say 238U' . Add something like: 'In this study 238U is used.'. 

10) p. 1-2, first para, first sentence. Following 'presented', delete and mod@ to 'as the 
Pu and 238Ur probability of exceeding the dose limit as a h c t i o n  of 239+240 

concentrations in soil.' 

1 1) p. 1-2, last para. The first sentence seems to contradict the executive summary, p.iv, 
para 3. 
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12) p. 1-3,2nd p a ,  sentence starting "in some cases the contaminated water ...' also 
seems to contradict the executive summary p, iv, para 3. 

13) p. 1-3, para 4 ending with '(Section 8)' , Add 'as a h c t i o n  of radionuclide 
concentration in soil' to last sentence. 

14)p.l-3, para 5 starting with 'The probability curves ...I . Replace with 'The figures ...' 
See comment 2 above. This has to be corrected throughout the document. 

15) p. 1-4, last line replace 'distribution' with 'figures' 

16) See General comments. Here is where an overview flowchart and a.road map to the 
documentation of the analysis could be presented. 

17) p. 2- 1, para 3. Reference Task 3 document at beginning of para. In last para, sentence 
3 starting with 'Each scenario..' , add '(Le., exposure parameters were treated 
deterministically in this analysis)' to the end of the sentence. 

18) p. 3-1. Why isn't this in Task 3? It was discussed in Task 3 section titled 'Initial 
Concentrations of radionuclides' page 7. Be clear about how it adds to the Task 3 
discussion. Also, in Table 3-1, there is a superscript 'a' next to the column heading 
"pCi g-' " that is unexplained. Is there a note missing? 

19)p. 4-1.. A lot of the material in this section is redundant (verbatim) with sections in 
the Task 3 report. Eliminate redundancies and ifthis section remains, be clear about 
how it adds tobuilds on the Task 3 material. 

20)p. 4-10. Section 4.2.2. Move to Section 3. 

21) p. 4-1 1, first two sentences. This is important in interpreting results. Make this point 

22) p. 5-2, Table 5-1. I t  would help in rekding this-table to do-something to differentiate -= 

clear in the executive summary. 
- - _ _  _ -  . _  ~ - _  - -  

~ 

heading levels either with larger indents or some formatting. 

23)p. 6-1 first para, sentence starting "It is reasonable to apply ...' After this sentence, 
refer back to Section 5 with something like: 'The purpose of Section 5 was to develop 
such a mass loading factor model for exposure locations within WETS.' Ideally, 
document should be reorganized as suggested in my general comments and this 
section should be rewritten to establish and detail the need for the development of 
isotope ratios and a mass loading model. 

24)p. 6-2.Figure 6-1 . See general comments. This figure should be revised to be 
compatible with the overview flowchart or ideally, it should be incorporated into the 
overview flowchart. 
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25)p. 6-5, last 2 para: If RAC develops an overview flowchart of their methodology as 
discussed in my general comments, it should help them explain this. As is, I cannot 
follow this description. 

26) p. 7-1. The use of the word 'criteridcriterion' in this section is wrong. Replace with 
'factor'. Criterion is dehed as a standard on which a decision or judgement may be 
based. Most of the items in the list are not decision criteria at all. In addition the first 
seven factors should be listed separately as the factors that are considered. The 
remaining should be listed as those that are not considered (are outside the scope of 
the work), but are discussed briefly. With this reorganization, the first sentence in 
the paragraph starting 'Other criter ia....' needs to be revisited. This change would 
make this introduction more consistent with the remainder of this section. 

27) Section 8, All Figures, it would be nice to mark the DOEEPNCDHPE RSAL,S on 
the figures. 

28) p. 8-3 Table 8-1. Are these averages over all realizations and initial Pu 
concentrations. This should be made clear in the text as well as in flowchart of the 
analysis that I suggest RAC develop. 

29) Appendix C. I did not review in detail, but note that it would be usehl to note the 
background concentrations in the executive surmnary for comparison to the 
recommended RSALs. 

30) Appendix E. This is an interesting discussion, but I did not see it referred to in the 
main report. Is it? If not, it should either be eliminated or referred to in an 
appropriate location in the main report. If it remains, it should be cleaned up. 

3 1) Appendix E: first para. Risk should be dehed. Is it risk of a fatal radiation cancer, 
risk of radiation cancer, or risk of death. In first para, sentence 2, is the lifetime risk 
of 3x104 based on a 70 yr lifetime, then the sentence should read '...lifetime risk of 
about 3x104 (EPA 1997)based on a 70 year lifetime and a risk coefficient of 3x104 

.~ 
- ~- - - -. _ .  - -~ - - -  - -  - - reriSk is defined% (fill in the blank)'. - - ~ ~ 

32)Appendix E first para, sentence mid para starting 'This risk is now....'. Why are the 
citations in this sentence earlier than the EPA 1997 citation. Comment on this in the 
document by saying something like-'Earlier estimates of the risk coefficient (ICRP 
199 1, etc) have become more widely accepted since EPA 1997 and the risk 
coefficient is now estimated to be ....I 

33)Appendix E, End of the first para sentence starting 'We will assume...'. Why does 
RAC have to assume anything about the risk as at the target dose? Their whole 
analysis is dose based. Eliminate this sentence. 

34) Appendix E, last para. Add comment on Ur. Is it uniformly distributed and 
therefore not in need of a discussion such as the one presented for Pu here.? 
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Review Comments on tbe November 1999 Draft Report 
by the Risk Assessment Corporation (US) for 

Task 5: Independent Calculation 

As with all but one of the prdous reports by these authors, this is B well p w a r e d  and 
mostly exccUcot draft. I have only a few major cormnents, these center around (1) the relevance 
of scenarios that are valid for a only few years, (2) rhe validity of the dose limit for the industrial 
scenario, (3) posuble wider application ofthe scenario incorporating a fire, and (4) the need for a 
justification for the choice of the probability level for compliance. 

1. Relevaace of infant and child scenaxios to rbc CER.R.e risk crite& 

As is well known, the risk criterion set forth in the National Contmgency Plan (NCP) for 
carcinogens provides the regulatory policy basis for the 15 mrcdy  dosc crherion used in this 
repon for many of the scenarios. This risk criteXion is specified as 1 O4 to IO * lgelime risk (40 
CFR 300,43O(eX2)(i)(A)), The relwant time frame for consideration of an annual 15 mrem dose 
is therefore a firlI lifetime. (Clearlya a year or two of exposurc at 15 mredy would not constitute 
a violatioa of  the NCP risk criterion.) In dcrivi4g the I5 mfem annual dose criterion fiom the 
lifetime risk criterion, EPA has already incorporated the risIis acciunulatd throughout all of a 
normal lifetime, including those during in$ulcy and chiidhood For this rcasm2 it is neither 
necessary nor appropriate to derive separate MATS for infants or children. They ere alrcady 
protected to the level of the Wetime risk criterion through the MAL for adulis. Cleanup to lower 
RSALs derivcd for infants or children wonld result in W k t h  protoction at risk levels below those 
requircd by the NCP risk criterion, Fortunately, for the re.& presented herc, since the RSALs 
dcrivcd for tbese special cases are the same or higher thao thosc for adults in corresponding 
scmrios, this misuse would not occur. Howcver, for accuracy and coilsistmcy these 
meppropnate scenarios eilher should be dropped, or just noted as consistent with the rcsults for 
adults, but not necessary to protect chilhen or i rhts .  

e 

We have commented previously (m connection w& the Task 2 report) on the m h s e  of 
this dose criterion m the original DOE report &at set out &e scenatios designated hen as DOE- 1, 
-2, and -3. As noted before, the 85 mremiy dose criterion was proposed by EPA as a 
supplcmencary upper bound on the possible exposure of individuals m order to assure a minimum 
level o f  proteczia in the evmt o f  wwnticipoted failwe of institutional controls, not as an 
altemative dose limit. Further, such fkibre was expected normally i o  be of shod duration, 
because it was assumed to be corrcctcd whea idcnnt5ed. The crherion was not intended for 
application to planned long-term h d  uses m WE& msthtionel controls are assucned (ie., 
planned) t o  no longer cxjs (as m the three DOE scenarios noted above) and il was carlainly never 
irifended for w e  as an occrcpafiond sinnclad, BS it is used in the LtAC-4 sc;wa.60. The 
Superfuad does not rccogdze di&xen! risk (OT dose) cderia fbr individuals exposed as workers 
vs. other members of the public after 3 site has been cleaned up. ' l l e  only way an iucreascd dose 
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to a worker ovez that permitted any member of the public would be permissible is for thc S;tustion 
m which the worker is exposed to bc the rcsult of limscd activitics bvolviag radhtiQn as a part 
orthe work product. Of cou~sc, at an mdustrial site, it is appropriate to take account of thc 
decreased rebidency of a worker, aswas done m scenario RAC-4. However, the dme crilerion 
t h t  should be applied in RAC-4 is IS ~i~m&, not 85 m r d y .  We note that, m thc current 
directive under which EPA regulates xadiation cleanups (OSWER DitectiYe No. 9200.4-18; 
August 1997), the 85 mrem/y criterion has bem dropped entirely, Since it is assumed to bc 
unnecessary. 

Use of the appropriate dose criterion (15 mrerdy) would appear to reduce the MAL for 
this industrial scenario for plutonium (no fire) lo 140 pCi& Howcver, it  also is not clear why his 
scenario was not evaluated for the case 01 a a. Surely an industrial auivity could ccmtinlrc 
following such an went. In this case thc RSAL would appear to approach a few tens ofpCi/g, 
close to the limiting vahcs set by otber sccnados. 

la any case, the viability of any industrial sccnario dcpcnds on the guaranteed continued 
effectiveness of institutional control It remains not obvious to this reviewer that either &e 
commitments or assuraaces o f  effectiveness for the necessary institutional control e&. The 
DOE reporr depends on the “Rocky Flats Viion” for assurance of such control. This document 
was not avdable for review, However, a ’tision” is not a legal. comndtment, and the discussion 
of near and intermediate tern land uses and, more significantly, &e absence of ey discussion of 
long-term land use (e.& in rke last paragraph on p. 6-1 5 of tbe DOE report) creates the 
imprcssiau that the state o f  cormnitments for and assuxmces of &ectkeaess of institutional 
controls in the firture is very mcertam. Ifthe lead agency (DOE), State, and local oilicials cannot 
provide scasonable assurance of maintaining efEeCtive kstitUtianal control for 1000 years, rhco 
consideration would have to be given to cleanup of the site to 15 mredy under sceaarios that do 
DO$ depend on the prescacc of such coa.tr01. Obviously, if the RSAL €or industriel use is found to 
be close to that fbr unredcted use, the importance of such con.dderstiom i s  greatly reduced. 

e 
3. AdicabZtv of the scenatios involvin~ fire; 

- 
- _ _  - -  - .  

- 

Two considerations occur to this revie Gt, kd ; m P ~ r t a  is that thc - - -  - - _  - 

. analyses forming the basis of this report have not becn able to take into account the possibility 
(probability, many would say) of signifkant firture climate change during thc 1000-year time 
horizon involved. Such changes could lead to much drier cuudicions that arc effecrively mimickcd 
by thc hc scepario. The fact that the analysis of resuspension, wbich has been a m l y  handled m 
this analysis, has been based on current site conditions rather tban on more general findings 
yerrtly heightens this concern. It would strengthen the analysis as well as the recommendations 
of this report ifthe so-called ‘%re” scenarios could be treated also as possible future climatic 
change scenarios, or if such scenarios could be independently assessed, based on resuspmsion 
parameters typical of thcse wit Lypcs in much drier 91885 

The second consideration is relnted to the concerns discussed under heading (1) above. 
The lire scenario, taken as a gmuhe fire (not as surrogate for climate change as suggesled 

2 
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0 above), would denude the landscape for oaly a limited part ofa  n o d  lifetime - perhaps a fnv 
decades Uudoubtcdy there is some data on the recovery time for such cvcnls In any case, this 
scenario potentially also would violate the considerations relative to 2@7eiime &k noted above, 
albeit not so sevaely as the infant scenario. 

4. Bask for the recommended urobabilitv levels Tor compliance: 

The report r e c d  use ofbetween 5% and 10% fnr this level, but provides no basis 
for seledion other than it “...represents a consensus among RAC s t k n t i ~ t s . ’ ~  We respectfully 
suggest that this is a matter on which scimce caa offer only a definition of the range and 
probability of exposure, not the seIec(lon of a probabiliry of compliance criterion. Howcvcr, 
there is re1ev.dn.t regulatory poticy support for just these vslucs (the scientists did choose the ri&t 
value, it’s just that their opinian shouldn’t carry my special weight!). Under CERCLA, the 
statute that applies in this case, thc RSAL is intended to assure protection of the “Remombly 
Marimurn F z p e s ‘  (RME) individual, The foUoWing quotes are tupkal of EPA guidance on this 
subject: 

“...actinm at Superfiuzdsiley should be based on an esrinale of the reaonabh maximum 
exposwe O?h4E) expcied to occur under both current Mdfirtuts land use conciitiom. The 
reasonubke m a x i m  expsure is defined here 
expected to ocm crt rhe site ... ” (“Risk keS,sment Guidance for Superfirad, Volume 1, Humsn 
Ilcalth Evaluation Manual (Part A) Interim Pmal,” EPA-5024-88-020.) 

the highest exposure thaf is feasonabIy 

“The high-end of the risk disiribution is, coiuep?ually, e v e  the 9flh percenlile of the 
actual (either measured or estimated) dislribdfon. The conceptzlal range is nor meant to 
precisely d@ne the Iimltr of fhis descriptor, bur should be used by the awesor as a target r a g e  
for characterizing “high-snd” risk. 
and Risk Assessors,” Memo from F. IImry Hahicht Il, Deputy Adminiseator, EPA, to Assistant 
Administrators and Regional Administrators, February 26,1992.). 

(“Gdance an Risk Characterization hr Risk Managers 

0 

I ~ These-quotes speak to the choice of the point in the h i b u t i o n  of risk that the RSAL 
- should protect s g a k ,  and t&t is what thc=cficiice of the probability level for c;ompliance in eiiect 

~ - 

does. It would add weight to the report to provide il discussion of the basis fix the choicc o f  the 
5-1 0% probobility level. It should show that it was chosen to provide protection to the RME 
individual. That conclusion is an important part of the recommendations. 

h this connection, the report does not give sufficient attention to uncertainty in the overall 
projected risk distribution in fiature populations. That is, whie the report does m exccIlent job in 
hading the distribution of dose due to unccnainiy in parametric vahes for the models describing 
environmental pathways, there is not much discussion of the relative likelihoods of thc different 
txposure scenarios. The bottom line should bo to provide sufficient informatton to serve as &e 
basis fbrjustifying the selection ofthe R A E  individual. The report should recognize and address 
this issue, at least qualitatively, since it i s  basic to the relationship between aLtion levels, dose 
l i d s ,  and the probability level for selected for complitmce. 

I 3 
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Minor Cornmeats on The Task 5 R a ~ ~ r t .  

p. iii 

p. iv 

P* 

2-2 

2- 1 

2-2 

4-9 

- 

4-10 

4-1 1 

5-2 

5-14 

Addition of the fire scenario is a major improvement. See also #3 above. 

Use of separate RSALs for -a"Pu and only iS an excellent approach that appears tu 
be well justified (p.1-1)- Usc ofthe sum-of-ratios calculation is also a major improvement 
over the DOEEPNCDPHE approach to calculatiag RSALs. 

W h y  is the fire sccnario was omitted for the three DOE scenarios md the RAG4 sccnario 
(Table GS-l)? R S U s  for these fire scenan'os should bc iTIcIuded or a convincing 
explanation added for the& o W o s .  

It is not clear to this reviewer that the extensive work that went into modeling the current 
Ievcl of exposure due to resuspcnsion is really needed, in vicw of the uncertainty about the 
cfict ofhture ciirnate chauge. A more g m e d  approach based on experience ibr a wider 
Iraugc of climatic conditions than those prcsemtly obtaining at &e site would be mare 
convincing. However, this shortcoming cnn be ovcrame by broa& consideration of the 
implications of the fire scetlario. 

RAC is to be commended for thc work iC bas done to expand the scenarios to morc 
mcaninghl caws. Thc importance of this is demonstrated by the fict that none of Ihc 
former Scenarios is limiting for the choicc of RSALs. 

The use of a Monte Carlo interfice for RXSRAD to estimate dose distributions is 
commendcd. 

We continue to be p i d e d  by thc Bct that the measured soil concentlatiom (Fig. 4-4) 
below HWY, 72 have average values that are clearly greater than the 2Bq/kg contour 
shown in the figure. (We couat only 18 points <2 Bqkg, but 21 poiuts 2-10 BqAg and 7 
pomts 10-100 Bq/kg. What are we misging?) Why docs his not invalidate the results 

- - - .  .~ -~ - - _  obtained u&g the model described in section 4.1 7 . = - .  ~ - 

There appear to be a couple of typos in thc lad two sentences oflhe para. Prcccding 4.2.2, 
(Inverted order, and incorrect negative exponent). 

The argument for separate RSAT.s for Pu and U only is sound. 

Some discussion of the implications of possible large scale agricultural cultivatjon would be 
useful. (This might occur ifiittlue c b r e  change produced more, rather than less, 
precipitation. ) 

The roughness height, z, = 0.05 m, seems low for prairie grass. 

4 
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Figure 5-6 is most helpfirt 

As noted earlier, the discussion in 7. I ,  1 should bc expanded to include thc C3ZRCI.A 
dehition of the Reasonably Maximum Exposed (RME) individual. After a& this is a 
CERC1.A cleanup! 

We m y  concur with the recommendations m 7.1.2 concerning dPnificant digits. 

In section 7.1.3 the c6nsidemtions noted above regardiug climate change might be 
introduced. 

In section 7.1.5 some discussion of the regulatory policy basis (sec above) for selection of 
this value would be morc appropriate th3t not in^ scientific cons~~suy, 

Section 7.2.3 should be omitted since it only confuses the issue.. Neither of the h i t s  cited 
are comparable, since neither applies to cleanup of this site. Thc ICRP recommendation 
applies KO prospedve oparation of practiccs, and is not Icgdy upplicablo m this case. 
Although the Clcan Ah Act limit applies to this facility, it addresses only &e at pathway, 
and is not a clcanup standard. 

Section 7.2.4. Although we have not reviewed the work of Grogan, his calcdotion appears 
to be based on thc use of e f f d v c  dose. Such calculations are suspect, m part bccsux of 
uncertainties m the weighting factors used. A more reliable estimate may be that using &e 
coefficients given h the just released Fedcral Guidance Repod 13, Cancer Risk 
Cogficients fo t  Emironmenial Exposure to Radionuclides, EPA 402-R-99-90 1, 
September 1999 (FG 13). Usbg that refereace we calculate B likthe risk of 0.6 x lo4 for 
an inhaletion dose of 15 mredy fiom Pu-239, using the dose coefficient of 0.059 
mredpCi employcd m this report (Task 3. p, 10). This risk fills clearly wWn the EPA 
acceptable rangc of l0"'to lod lifetime risk. 

We note ia passing that some of the comments in Appendix E are not correct, in part 
-because thq-rely dso on use of effective dose. -In particular, the discission m the first = - 
paragrap4 regarding the risk associated with 15 m r d y  should be based on radionuclide- 
specific risk calculations that do not depclld on the use ofweighting fictors. Usefil 
discussions of this problem are found in FG 13 at pp, 1,2 and pp. C-22 to C-24. In rhe 
example given, thorium-232, inhalalion risks derived using effective dose ate 4.3 t imes  
higher h those calculated using the direct risk calculation cmployed in FG 13, 

- 

Finally, the last paragraph of Appendix E is no1 relevant to cleanup of man-made 
cmtamiuation, and should be deleted - thc conunent is gratuilous: a numaidly almost 
identical comparison could be made of the ICRP recommendation for radon and their 
recommmded limits fbr mdividud practices, and it would be equally irrelevant. 

5 
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9- I la Section 9.1, the sentcncc ‘No institutional controls have been taken mto account, so thc 
dose limit is I 5  mredy.” is puzzling and potentially troubling. The dosc limit is always 15 
d y ,  whether o a o t  mstkutiod controls are prc,sent. The only change undcr thc old 
proposed EPA standards for the case of institutional control was fie addition of a funher 
reauiremmt that the remedy sat;@ 85 mremly in the (assumed temporary) absence of that 
institutional control. 

9-2 Las. paragraph. This important result d e w e s  dore discussion and prominence in the 
recommendations. It appears to mean tbar onsite scenarios that depend on institulional 
cuntrol would not provide adcquate protection to the o w e  individual 

10-1 This reviewer is puzzled by the commcnts regazdbg thc adcquacy o f  RSALs for 
charactexking potential exposure - particularly those based on non-uaiformity of 
contamination. We SSSUDIL: that the calculation of residual exposure assumed cleanup of all 
contamination rhat is above the RSAL to h e  level of tbe MAL, and that contamination 
below thc RSAL is a s s m i d  to  be left in place. Modeling that took into account the exact 
d i m i u t i o o  of contamination fbr all potcntkl locations of receptors would be unreasonablc, 
and probably econm’csllynot feasible The comeat that “the ddiition of a soil action 
levd requires that the exposure environment be Miformly contaminated” is therefore 
misleading, at best. Of course cleanup r e d s  in exposure that is normally below the 
selected cleanup Criterion - that is the hoped for resdt, and it is ydectly consistent with 
the undertying risk critcnon, which extends two orders of magnitude below the upper 
bound rcprescnted by the 15 m r d y  dose limit. e 
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memorandum 

Date: December 9,1999 

To: Risk Assessment Corporation 

From: Carla Sanda - RSALOP Project Administrator 

Panel Comments to Draft Task 5 Report: Independ-nt Calculati I 

comments from RSALOP panel members Mary Harlow, LeRoy Moore, Carol 
elbin and Victor Holm to the draft Task 5 report entitled TASK 5: independent 

e comments from the following interested individualdagencies: Tim 
Brady Wilson, RFCAB; Bruce Dahm, City of Broomfield; Steve 
HE; and DOE-RFFO. 

If you should have any questions regarding this input, please feel free to contact the 
individual submitter. 

E ncl6sures:- ~ 

- 
- - ~ - -  - ~- - - . -  - _  = - - _  ~ 

- - _ _  - _  - =  ~ ~- ~- - - -  ~ - _  

As Stated 
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TO: John Till 
Radionucide Soil Action Level Panel Members 

FROM: Mary Harlow, Rocky Flats Coordinator 
City of Westminster 
December 4,1999 

I would like to take this opportunity to comment on the Task 5 report. The report is impressive and well 
done however, I do have concerns about the defensibility of some of your conclusions. If we are to 
convince the regulators that the soil action level should be lower we need hard evidence. 

1. 

2. 

3. 

4. 

1. A lightening caused prairie fire is certainly a possibility at Rocky Flats, but what is the probability 
of this happening in any one year? Where would the fire OCCUT, how large would it be and how long 
would it take for the vegetation to regrow? I do not believe that the effects of this fire would be felt for 
an entire year unless there were multi-coincidence events occurring such as a drought. Should a 
drought be considered in this worst case scenario? 

The question you posed as to “At what soil action level would you be willing to move into the area and 
live on the property that has been remediated “does not apply to setting a soil action level that is 
protective of the oai te  community and future users of the site. As we have seen at Love Canal, 
historical memory fails within ten years. What we need to support the lOpiJg that you have suggested 
is good hard scientific data to back up your conclusions if this study is to be acceptable and replicable. 

Please provide tables that compare the RAC scenarios with the DOE scenarios with and without fire so 
that a reader can easily look at the data and note the differences. 

The safety factors that have been place on all the variables are of a concern. It would seem more 
appropriate to have a higher soil action level with an ALARA calculation than to have data skewed by 
over conservatism. Was ALARA even considered in your methodology? 

The document has numerous typographical and grammar errors I am sure that the Peer reviewers will 
point out. 



. Sanda 

LeRoy Moore <leroymoore@earthl i nk. net> 
<candfttv I@msn. corns 
Monday, November 29, 1999 7:18 PM 
MORE ON TASK 5 DRAFT REPORT 

q: 
ent: 

Subject: 

CARLA: I want to change one small p i a  of what I sent you earlier today. 
One part of the message I sent states the following: 

p. E-1, -rid line after first formula: Isn't it a mistake to say that 
CERaA allows a lifetime risk of 3 X 104? Doesn't CERCLA say a lifetime 
risk should be 1 X 104? ( my 4 should be superxript) 

Please add to the above: 
Furthermore, doesn't CERCIA state that the acceptable range for permissible 
exposure lies between 104 and 10-6, so that 1.6 or 3 X 104 falls outide 
the range of acceptable exposure according to CERCLA? 

Thanks for making this small change in what I sent earlier. Best, LeRoy 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LeRoy Moore, Ph.D. 
Rod<y Mountain Peace and Justice Center 
P. 0. Box 1156, Boulder, Colorado 80306-1156 USA 
Phone 303444981; FAX 303444-6523 
E-mail address: lerovmoore@earthlink.net 
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Sanda 

rom: t> 
> 

Monday, November 29, 1999 1:00 PM 
Comments on Draft Report, Task 5 

e o :  
Sent: 
Subject: 

OMMENTS ON RSAL DRAFT REPORT FOR TASK 5: INDEPENDENT CALCULATION 

I n  general, the Draft Report for Task 5 is a thorough, welldone 
culmination of the work of a year, but I do have questions. Most of my 
comments are about details, a few raise more substantive issues. All 
comments are presented according to specific pages of the draft report. 

p. iii, line 7 of second para: Shouldn't words "should be mnsidered" be 
changed to "is required"? On line 8, shouldn't "predicted" be changed to 
"specified"? I f  not, please explain. 

p. v, first senterm after table should read 10 pCj g-1 "of soil." 

p. vii, give a section number and page number for References. 

p. 1-1, third para, line 6: Shouldn't "should be considered" be changed to 
"is required"? tine 7: Shouldn't "predicted" be changed to "specified"? 
(see note on p. iii above) 

p. 4-2, second and third para: Check the dates in the several references 
to Krey and Krey et al, esp. the 1974 date which does not appear in the 

@E!kEnc€s. 

p. 4-3, text immediately following the table: Nothing corresponding to the 
"computer archive" appears in references either under CDPHE or titaor. 

p. 4-5, four lines from bottom: Define "power functions." 

p. _eS, scad para, ~ second from last line: Spell "exercise." 

p. 4-10, second para, line 4: Explain "TSP" or at least list it in the 
references; it appears in references to an appendix on p. C-25 but not in 
refernces to this portion of the text. 

~ - _  
~~ 

- _  - _  ~ - .  _ _  - -  

p. 4-11, first line: Spell "The." 

p. 5-13, lines 2-5: The aSSertjons regarding air monitoring effiaency at 
Rocky Flats are questionable. W. Gale Biggs has repeatedly critiazed the 
location of monitors as well as their efficiency in capturing partides of 
some sizes, induding particles most susceptible to resuspension. Harvey 
Nichols, who has made similar aitiasms, also indicts the type of monitors 
used at Rocky Flats; he advocates monitors that move into the wind and that 
can vary intake flow according to wind speed. It seems to me that RAC 
should either recalculate the monitoring efficiency or state explicitly 
that the calculation it makes ignores certain critiasms regarding the 

of air monitoring at R&ky Flats and is based on the sampling 
thods historically employed at the faality 
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p. 5-14, line 1 of text for Figure 5-5: Should the reference be Rope et al 
(1997)? 

item 7.1.1: Would it help to add the phrase, "the potential 
exposed individual"? 

p. 7-5, item 7.2.4: The reader should be referred to Appendix E. 

p. 7-5, item 7.2.7: The criterion, "At what soil action level would you be 
willing to move into the area and live on the property that has been 

"public acceptan~e," 

willing to moycs 
Rodcy flats Future Site Use Working Group produced a consensus 
reaommendation that Rocky flats should be deaned to average background 
radiation levels when it becomes fiscally and technologically feasible to 
accomplish this in an envimnmentally sensitive manner (the citizens 
Advisory Board subsequently adopted this same recommendation). An RSAL for 
Pu of 10 m/g is still 250 times the 0.04 m / g  average background level 
often ateded for Pu in soil along the Front Range in Colorado (the RSALS 
adopted in 1996 assumed an average background number for Pu of 0.038 
pCi/g). From the perspective of the abovementioned recommendations, any 
RSAL adopted for Rocky flats must be seen as an interim standard that-needs 
to be accompanied by a pledge of ongoing research in remediation to move 
the Rocky Flats site closer to the long-term goal of deanup to average 
background level. 

8-3, line 2: Shouldn't the number be 1429 rather than 1432? e 
p. 8-3, third para: The text s t a b  that "our RSALS indude the 
sum-of-ratios calculation whereas the DOE/EPA/CDPHE RSALs do not." Why not 
use their sum-of-ratios numbers -- that is, 651 rather than 1429, and 115 
rather than 252? They do provide these numbers. 

p. 8-5, item 8.1.1.2: Isn't it the case that the open space scenario was 

them a "limiting soenario." Shouldn't this be stated somewhere in the 
discussion of this scenario? Perhaps the best place is in the condusion, 
but it might also be well to state it at  the beginning. Also, is this 
paragraph misnumbered? Should it be 8.1.2.2? 

ot used by DOE et al in adopting RSALs-in 1%6? That is, &is was not for - ~ 4 - _  - -  . 

p. 8-7, item 8.1.3.1: Again, DOE et al did not kqe #e @ mrem dose for 
the office worker as a limiting soenario, so it &$TIS as RAC 

A 

misrepresents M r  wok in induding 

p. 8-10, final line: Why not delete "about" and say "the RSAL for 239Pu, 
rounded to the nearest factor of five, is 10 pCi/g." 

~ 9 0  pci number. 

p. 8-13, final line: See preceding suggestion. Ditto for p. 8-17, final 
line; p. 8-25, final line; p. 8-28, final line 

6-2, para 1, line 5: Insert "by" after "measured." s 
12/8/99 



p. B-2, para 2, line 3: change "its" to "iW or "it is." 

D. C-20. final line of first full wra: Can the data provided be 
ns1at;ed in pci/g, perhaps in a footnote, since this appendix is a 

frrwn another text? 

End of Appendix C: Either at the beginning or end of this appendix it 
would be helpful to indude a very brief statement relating this 
information directly to the task of calculating the W. See my second 
note re. p. 7-5 above. 

p. D-2, fourth from last line: add "Pu" a m  "br." 

p. E-1, second line after first formula: Isn't it a mistake to say that 
CERCLA allows a lifetime risk of 3 X 104? Doesn't CERCLA say a lifetime 
risk should be 1 X 104? ( my 4 should be superxript) 

p. E-1, second from last line of text: I previously questioned using the 
number 20 as the RBE for Pu. RAC should at least state that this number is 
recommended by certain cited ICRP publications. 

p. E-2, first full para: I do not understand this paragraph. Why should a 
15 mrem/year dose from Pu delivered to specific internal organs be less 
harmful than a similar dose from another material delivered to the whole 
body? I realize the RBE has already been taken into account, but something 
more is needed to help me understand the logic here. Perhaps Helen Grogan 
can write a brief statement that will explain the text as it stands. I 
certainly am anfused and in my confusion am indined to question the 

from Pu is only one-third as harmful as a like dose from, say, 
assertion of this paragraph. It seems to say that a 15 mrem/year 

Can this be true? 

................................................ 
&Roy Moore, Ph.D. 
Rocky Mountain Peace and Justioe Center 
P. 0. Box 1156, Boulder, Colorado 80306-1156 USA 
Phone 303444-6981; FAX 303444-6523 

- 
- -  - -  - - -- - ~~ 

- -  - E-mail address: lerovmoore@earthlink.net - ~ - ~- 

12/8/99 



Rocky Flats Soil Action Level Oversight Panel 
Comments on Draft Report - Task 5 :  Independent Calculation 

CarolE.Lyons 
Rocky Flats Coordinator, City of Arvada 
December 2,1999 

1. 

2. 

3. 

4. 

5. 

The primary and most important hding of the draft report should be reported and 
emphasized: The independent calculation of Soil Action Levels (SALS) produced numbers 
fully consistent with previous calculations and the numbers currently being used by DOE - 
RFFO. 
The draft report apparently fails to include analysis for soil resuspension after a fire for the 
DOE scenarios. These are the federally-mandated and most likely future use scenarios. 
This gap (iftrue) could lead to serious questions about the technical credibility of the 
overall work. Those calculations need to be completed and reported for all scenarios. 
Sections 8.1 and 8.2 of the report need to be expanded sigmficantly to include a full 
discussion of each of the DOE scenarios. 
It appears that the analysis of soil resuspension after a fire is not based on local conditions. 
After any fire at Rocky Flats, the ground is revegetated within a few weeks. If, in fact, 
local conditions of rapid revegetation were not used in the analysis, the calculations need 
to be redone for local conditions. 
The numerical results should be presented clearly and comprehensively (as in Table GS-1). 
Numerical results for all scenarios, particularly the DOE scenarios, should be presented 
and explained clearly and comprehensively. 

All comments regarding selection of future land use or selection of one scenario over any 
other should be deleted. Specifically, delete: 

The last 2 paragraphs of General Summary 
Page 7-1, bullets 1,4,6,  8,9, 10, 14 and all discussion related to these topics (e.g., 

- -  - - _  _ _  paragraph 7.1.1, 7.1.4, etc.). They are not within the scope of this contract. - _  - _  
~ 

~ - 
~ 

~ - -  - _  Page 7- 1 ,-est paragraph after the bullet list -~ 

Paragraph 8.1.3.2 
Paragraph 8.1.4.2 needs to be deleted or rewritten. Same for 8.1.5.2, 8.1.6.1, 
8.1.6.2, 8.1.7.1, 8.1.7.2, 8.2.2.2, etc. (for uranium) 

Chapter 9 needs to be rewritten to present the numerical results for all scenarios. 

Chapter 10 should be revised accordingly. 

It should be made clear in the report that the actual area of soil contamination at Rocky 
Fiats is small compared to the total size of the site. In the current report, one gets the 
impression that all 6,000+ acres are contaminated. A clear picture of the limited extent of 
contamination after cleanup should be presented. 

6. 

I a 



Rocky Flats Soil Action Level Oversight Panel 
Comments on Draft Report - Task 5:  Independent Calculation 
Carol E. Lyons @ December 2,1999 
continued 

7. All presentations and discussions by the consultant (and accompanying hand-out material) 
on this task should present only the fd chart of calculated numbers (as in Table GS-1, 
after all the new calculation results are added). Any discussion of a given scenario should 
be completed and presented similarly for all scenarios. As in the report, all comments 
regarding selection of future land use or selection of one scenario over any other should be 
deleted. 



- a- - -- - 

Sanda 

rom: j  
 
 

Re: Comments to Draft Task 5: Independent Calculations 

eo: ent: 

Subject: 

Here are my oomments on the Task 5 Report. I have 
left out those which I have seen already made by 
LeRoy: 

p 1-1, 3rd para "...amsidered ..... higher ..." 
p 1-2,3rd para "...has 4 orders of magnitude of 
uncertainty" 
RSALS? 

How does this impact calculated 

p 1-2, last sentence on page reads poorly. maybe 
change to (top 1-3): "...to radionudides which now 
reside in the soil ..." 
p 1-3,3rd para, might be worth (if it were done) to 
put in how the 2 changes (above) affected the 1429 
pG/g value specifically. 

top p 14, "...but alternatives might also be 
possible" This allows imaginations to run wild and 

to have a way Out and aitisize with 
punity. 

p 3-1,3rd line, remove ed from presented 

top p 3-2, remove word "that" 

p +lo,% para, The calculation appears wrong (e.g., 
~- 

~ 

~~ 

- -  - -  - ~- ~ ~- - - -  - 200 x 35= 7 X lOexp3, not exp-3) and "with and= - - - ~ - ~ -~ 

without the fire" numbers seem reversed. or explain 
why not. 

p 5-1, 3rd para, "If the contaminated airborne 
partides are assum ed..." Is this a good assumption 
and does it have a citable basis? 

p 7-2, 3rd line, remove "of these" 

7.1.2, last line means that all RASALS between 1 and 
94 (or 95), go to ONE significant figure, not TWO. 
Thus if 20 is meant to express two significant figures 
then it should be written 20., i.e., with a decimal 
point. 10 is one sig fig, whereas 10. is two sig 

' figs. 

.1.5, 1st sentence, "...one must select. ..'I 0 



TO: RAC 
FROM: Victor Holm 
SUBJECT: Task 5 Report 
DATE: December 2, 1999 

I continue to be impressed and satisfied with the work you have done. I believe in the end we will have a 
much improved tool with which to work. 

I have used Monte Carlo simulation several times to assist in making large financial decisions. I have also 
been told that it is very important that the input data not be biased. If the distributions are skewed the entire 
process is defeated. The output distribution is not a simulation of reality rather it is a subjective 
representation of the biases of the researchers. To then make the statement that the 0.1 probability line 
represents a 10% chance of the 15 mrem dose being exceeded is neither mathematically nor actually 
correct. I objected strongly, early in the study, that the scenarios were being biased. I was assured by RAC 
that even though they did not believe distributions for the behavioral variables should be introduced into the 
study; the environmental variables would be included and they would not be biased. I was therefore 
surprised to find in the Task 5 report that safety factors had been placed on nearly all these variables. A few 
of the instances of this biasing 
X 
X 
X 

The breathing rate was set at the 95 percentile 
The rancher never leaves the contaminated zone (1 00 percentile) 
The inside of the ranch house has the same dust level as outside (100 percentile). We may discuss 
whether the correct value is 0.4 or 0.7; but , we know for certain it is not 1 .O. This is exactly the type 
of problem for which Monte Carlo was developed, why not use it. 
The fire destroys all vegetation for one entire year (Low probability). 
No reduction in dust levels during the year due to removal of fines leaving a protective layer of 
larger particles on the surface (low probability). Most studies indicate that bare soil does not 
produce a steady state flux for a full year. 
As described on P. 5-1 1 you arbitrarily increase the variance of the estimated flux without support 
from the data (Safety factor of 2.5). 
Choosing the highest value from Anspaugh (1975). The Nevada Test Site is not equivalent to Rocky 
Flats. The alkaline lake beds at the NTS produce much higher fluxes than the well graded soils at 
Rocky Flats. 
Although the dose limit is defined as a yearly dose the risk is based on a lifetime exposure. If the 
soil action level is set at 10 pCi/g, in a year without a fire the rancher would only receive about 1.5 
mrem, only in the fire year would he receive 15 mrem. I am not suggesting that a lifetime exposure 
dose be used, but simply point out that this results in additional conservatism. 

X 
X 

X 

X 

X 

- 
= -  . ~. - -  ~ . _  ~ 

-~ - _  
The joint probability distribution for all these inputs is-not a distribution of likely doses the rancher would ~ = - -  
receive; but rather, a skewed distribution that already has a very small probability exceeding the dose limit. 
To then suggest that the 90% or 95% probability be used represents worst case or a bounding estimate. 
While this certainly an interesting number to know it not a soil action level. A soil action is a compromise 
between public heath risks and health risks to the workers, the environmental costs, and monetary costs. A 
worst case or bonding estimate seldom meets these goals. 

I do not have access to all the 903 pad characterization data; but it appears to me that 10 pCi/g is 
economically infeasible and possibly technologically impossible. It would also result in near total destruction 
of the very environment we are trying to save as open space. Another indication of the unreasonablenessof 
your recommendation is that you do not consider that some of the scenarios are mutually exclusive. If the 
site is developed into single family housing, a far more likely scenario than the rancher, then the action level 
becomes 170 pCi/g. You are in effect recommending that the most cost effective cleanup would be to let the 
property be developed. This is patently absurd. The problem stems from the skewed dose distribution for 
the fire. If this distribution is corrected then the difference becomes less than a factor of 2 instead of 17. 

As you state, cost was not considered in your recommendation of a soil action level. I understand your 



reason for this; but, it seems to be in conflict with the way health standards are set in this country. For many 
chemicals, especially those that are carcinogens, none is the best standard; but the EPA and other agencies 
have compromised this ideal by using the concept of acceptable health risk. The 15 mrem dose limit is such 
a standard. As you point out, this limit already has some conservatism built in since Pu is not uniformly 
distributed throughout the body. It was never the intent for a soil action level to be set at the point of no risk. 
Because of the biased input variables we now have no way to evaluate the actual risks to people living on 

the site. If time remains, I would hope you can provide us with a run for the rancher based on the most 
probable distributions of the variables. We could then chose a safety factor. 

I have several specific comments on individual points. 

Chapter 4: I consider the use of on site sampling to determine the spacial distribution of Pu in the soil one of 
the most important contributions that RAC has made to this spdy. One editorial co,menJ on P.4-10 last 
line of 4.2.1, I believe 200 x 35 micrograms should be 7 X 10 micrograms or 7 x 10 gm . 

Chapter 5: Again I was impressed with the method used in the regression. In geostatistics a similar method 
called conditional simulation is used. I continue to take exception with the arbitrary way in which variances 
are adjusted to add a safety factor. I know we differ on this point; but, I believe in a Monte Carlo simulation 
the input distributions should be unbiased. Your regression analysis showed that your estimated values 
consistently overestimated the actual values (P. 5-15). You nevertheless increased the GSD from 3.06 to 
4.0. In a Monte Carlo simulation in which you intend to use a high confidence value increasing the variance 
is equivalent to increasing the mean. It is clear you understand this point since you write Owe make this 
precautionary adjustment as a measure of conservatism in the calculation0. Since this variance is deeply 
embedded in a series of complex calculations, I have no idea how it effects the final soil action level, if at all. 
I donot believe you know either without checking. How did you arrive at a GSD of 4.0? Why not 5.0 or 6.0, 

it would provide more conservatism. I hate to keep harping on the same point; but the place to be 
conservative in a Monte Carlo simulation is in the output distribution not the input distributions. All science is 
based on subjective judgements, but when you have just completed a very elegant nonlinear regression 
using Monte Carlo to simulate the joint distribution and then find good agreement with the original data set 
you have accomplished a real feat, why then add unnecessary subjectivity. 

As we discussed in one of the technical sessions, resuspension fluxes do not remain constant with time. In a 
well graded soil such as at Rocky Flats the fines tend to be suspended very rapidly and are carried away. 
Stronger wind storms do then suspend some of the coarser particles. With more time the fluxes decease. I 
have personally observed this in mines. A year is too long a time for the assumption to be made that the soil 
acts passively. If you are going to adjust the variance I would adjust it down to account for this effect. 

Chapter-6: I wish to complement you for the work you did modifying RESRAD. I was able to follow the PERL 
script as written. Iwasalittle disappointed that no user interface was included; but,-this can be easily added -_ . 

at a later date. 
- 

Chapter 7: I agree that only two significant figures be shown. I would however round to the nearest five 
below 50. The difference between 10 and 15 could have major economic consequences. I have some 
question that a uranium soil action level of 20 pCilg can be distinguished from the high background uranium 
found along the Front Range. 

Chapter 8: 8.1.7.1 I am confused why you report the 85 mrem level instead of the 15 mrem value, as you 
are aware the dose for radiation workers is much higher than for the public. More interesting would bq to use 
this scenario for an open space park worker. 8.2.1.1 Editorial: I had trouble following this paragraph, I think 
there may be some number transpositions. I \  

Chapter 9: I am disappointed with your statement that 30 is only slightly different than 10. The numbersvw. 
by a factor of three. The cost of cleanup to 10 instead of 30 is more than an order of magnitude and wou 
effectively destroy the ecology of the site. 

Chapter 10: I agree with your suggestions for future work. I hope they are implemented. 

q\ 

J 



Appendix C: Thanks for the conversion table H-17 

Appendix D: ItOs a small item but I am curious why you used a Kd of 5350 in this appendix while the median 
value used in the study was 2000. This again points up the problem with Kd. A low Kd will result in 
groundwater becoming an important pathway, while at the same time it reduces the inhalation and ingestion 
risk. We must be careful that natural attenuation does not become the preferred cleanup strategy. 

e 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 8 

999 18mSTREET - SUITE 500 
DENVER, CO 80202-2466 

http:lhrvww.epa.govlregion08 

Ref:8EPR-F 

MEMORANDUM 

TO: Radionuclide Soil Action Level Oversight Panel 

FROM: Timothy R. Rehder, Rocky Flats Team Leader 

SUBJECT: Comments on Task 5 Independent Calculation Draft Report 

Section 7.2.4 

RAC states that lifetime risk from Plutonium exposure at 15 mRem/yr will be on the order of 1.6 x 10". It 
is not valid to compare this value to the CERCIA risk range as John Till did in the November 11, 1999, 
meeting given that EPA policy calls for 30 year exposure periods to be used when calculating risks at 
CERCIA sites. 

Section 8 

When RAC compares the RSALs it calculated to the RSALs DOEIEPNCDPHE calculated for the 
residential, open space user and office worker scenarios, it cornpares values that have been adjusted to 
account for the presence of multiple radionuclides to values that have not. 

Section 8.1.7 

Why does RAC use an 85 mRem/yr dose limit in its Industrial Worker scenario? 

- - - -  
- _  ~ - _  - - ~- - _  - _  - -  - -  - - .  

M t e d  on Recycled Paper 



A Review of the Draft Report 
Task 5: Independent Calculation 

Tuesday, November 16,1999 

By Brady Wilson 
Program Specialist 

Rocky Flats Citizens Advisory Board 

General: 

The purpose of this report is, clearly, to recommend soil action levels for the Rocky Flats 
Environmental Technology Site (RFETS) and to explain the basis for the 
recommendation. The report also outlines other considerations to be taken into account 
when stakeholders, regulators, and the DOE select the official soil action levels. 

I applaud Risk Assessments Corporation (RAC) for outlining a list of considerations for 
the selection of an official soil action level. I found the list to be comprehensive and 
informative. I appreciate the listing of considerations that were not taken into account for 
RAC's part in the selection process. 

I also applaud RAC for their calculation of soil action levels that would be protective of an 
ofkite rancher at Indiana Ave. This particular calculation is very relevant to the selection 
of a soil action level in that there are currently ranchers living and working in the 
immediate vicinity of RFETS. , e  
I found that the values reported by RAC, for a 10% probability of exceeding the dose 
limit, are comparable to the values reported by DOEKDPHEEPA in 1996 for the same 
scenario and dose limit; except when the modifypg factor for the effects of a fire on soil 
resuspension is applied. 

-~ 

- Although I agree that the effects of a fife on the resuspension of soils need to be . __ - 
considered, I disagree that the same rate of resuspension would exist for an entire year. 
Assuming that a fire occurs during a dry year and at an inopportune time in that year, it is 
not unreasonable to assume that the vegetation may not have an opportunity to re- 
establish itself to 111 quality within a single year - although, it is likely that within that year 
some re-establishment of vegetation will occur. Leaving that aside, soil moisture and 
snow cover within any given year would reduce the resuspension rate. The factor of 200 
used to represent the occurrence of a fire should be reduced to some extent to reflect the 
periods of reduced resuspension during the wet months of the year. 



Specific Comments: 

Page 1 - 1, Fourth Paragraph 
Recently reported elevated values in surface water at a point of evaluation in the 

Industrial Area indicate Pu: Am ratios other than the typical ratio. The site believes that 
this is likely due to a source of Am in the Industrial Area, but this has not been verified 
(Water Working Group meeting). Therefore, it may not be appropriate to assume that the 
ratio of Pu to Am is always constant. 

Page 4 - 8, Section 4.2.1 

concerning the spatial distribution of uranium should exist in Section 4. 
This section should be moved into Section 5 of the report. Only information 

Page 4 - 8, Section 4.2.1 

differs &om that used for Pu. This Section should contain more discussion as to why the 
Merent methodology is being used for U, and why this methodology is inadequate for Pu. 

This Section outlines a method for determining the U concentration in air that 

Page 4 - 10, Section 4.2.1, Last Sentence 
200 * 35 pg m-3 = 7.0 * lo3 pg m-3, correct? 

Page 8 - 3, Section 8.1.1.1, First Paragraph 
Computationally, the 1 15 pCi/g value reported by DOE/CDPHEYEPA in 1996 is 

comparable to your 170 pCi/g value because they are both sum-of-the-ratios values 
calculated for a 15 mrem dose limit for the same scenario. Likewise, the 1996 value of 
651 pCi/g is computationally comparable to your 960 pCi/g value for an 85 mrem dose 
limit. 

Page 8 - 5, Section 8.1.2.1, Second Paragraph 

scenario but the graph shown on the previous page shows the distribution for the 85 mrem 

replace the 85 mrem dose limit distribution. 

This paragraph discusses the 15 mrem dose limit distributions for the open space 

-. _ _  dose limit-The distributionfor the 15 mrem dose limit should be added to the grap4-0r- - - 
- .  

Page 8 - 7, Section 8.1.3.1, First Paragraph 

worker scenario but the graph shown on the previous page shows the distribution for the 
85 mrem dose limit only. The distribution for the 15 mrem dose limit should be added to 
the graph. 

This paragraph discusses the 15 and 85 mrem dose limit distributions for the office 

Page 9 - 3, Figure 9 - 2 

without the'effects of fire to this figure. 
RAC should consider adding the distribution for the offsite rancher scenario 



Sanda 
D 

mm:  
 

Monday, November 29,1999 8:21 AM 
Comment on Task 5 Report 

eo: 
Sent: 
Subject: 

Carla, 

Comment on RAC's Task 5: Independent Calculation Draft Report 

th Page 4-10,4 paragraph, last sentence: 

It appears that a typographical error was made in the mass loading factor for the fire case (200 x 35ug m-3) 
is 
7 x lo3 ug m-3& 7 x 
comparison to the TSP baseline value of 35 ug m-3. 

ug mm3. We suggest simply stating this value as 7000 ug m-3 for ease of 

Sincerely, 

Bruce Dahm 
City of Broomfield 

1 1/29/99 
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HA2 MATERINS Fax :303-759-5355 Dec 2 1999 11:44 P. 02 

5TNE OF COLORAL 

December 2,1999 

, HankStovaU 
City of Broomfield 
One Descornbes Drive 
Broodeld, CO 80020-2495 

Mary Harlow 
City of Westminster 
4800 West 92”d Ave. 
Westminster, CO 80031 

Dtar Mr, Stovall and Ms. Harlow: 

n e  ColorrdQ Department of public Health and Environment appreciates the oppomrnity to 
review the Draft Task 5 Report: Independent Cdculations prsduced by ]Risk Assessment 
Corporation for the RSAI, Oversight Panel. Our ability to review the documant would be 
e h w d  if we were provided with the Momation needed to mwer  the following question 

1, Since the cffccts of a hypothetical g e s s  fire make R considerable difference in the 
calculatiolls and because there is a large uncertainty associated with the modifying fa 
applied, mom information about the de’velopmant of this ficror would be useful. 

a. The range ofvalves used to-derive the nodiving factor of 200. Are all the VI 
from veTious sources given equal weight in thc dnivation pmcess and art all 
considcd equally valid for use in these scenarios at this site? 
If the resuspension rate i s  constant throughout thc year affected by thc lack 01 
Vegetation, are collateral effects on parameters suoh as ingestion of home-gro 
h i ts ,  vegetables, and meat accounted for? 
Were the followixig refmenoes considad during the development of resuspei 
parameters under the fue scenario? 
1) Gerhard Lmger’s Resuspensiov of Rocb  Flats Soil Particles Containing 
Plutonium Potticles - A  Review (1989) and 
2) CDPHE’s Technical Report - Bug‘er Zone B w h  Fires fnvestfgatfon (1 
What additional data could be collected or research conducted to reduce the 1 
uncertainty surrounding the fm-scenario mass-loading modifying facton 

~ SpccifiaUy: 

b. 

c. 

d d, 

i 

n 

ion 

t. 

3c 



r 
~~~ ~~ ~~ 

DEC-03-1999 FRI 09:59 AM AIMS1 FAX NO, 303 456 0858 P. 03 
HRZ MRTERIALS Fax : 303-759-5355 Dec 2 1999 1 1 ~ 4 4  P.03 

i 

.I 
Scction 4.2.1 diswsses the mass loadhg factor used in the uranium calculations. fho axt 
identifies the factor used in the o n g w  RSAL calculauoha which is based on me89uI 
PMlo values. Why are TSP vducs compared to this value and used ag a basis for the &us 
loading fztar? 

B, 2. 

I 
Not all. of the paranetas used in the calculations are defined. In ordcr to evduatc thc i i 3. 
RSAL calculations, it would be Useful  to have each parameter explained a d  justifid 

Thank you for your wsistance in pr0Vidin.g this information. If you have m y  questions regar 
this request, pleae call m e  at 303-692-3367 or Carl Spreng at 303-692-3358. 

Sincerely, 

Stcvtn KOundtrson 
WCA Pmject Coordinator 



DOE DRAFT COMMENTS ON 
RAC'S DRAFT TASK 5 REPORT - INDEPENDENT CALCULATION 

The following comments on the RAC's Draft Task 5 Report entitled "Independent Calculation." 

1. In Section 4.2, please explain why RAC feels that it is appropriate to use the RESRAD mass 
loading routine for uranium but not for plutonium. It is not understood why the areal extent of 
contamination should change the air dispersion models being used. 

2. In Section 4.2.1, Why is Total Suspended Particulate (TSP) being used instead of PM-10 
(Particulate Matter e 10 microns) values? 

3. Section 5.1, There have been a number of wind tunnel studies performed at the Rocky Flats 
Environmental Technology Site (RFETS) by Langer in the 1980s and at Operable Unit #3 in 
the 1990s. These studies used site specific analyses to assess resuspension. Why was the 
resuspension factor of "Anspaugh et al. 1975" used over these site specific resuspension 
studies? Please explain. 

4. Section 5.2.1, Please explain why a gaussian plume model is being used for a point source 
instead of an area source model. Surface soil concentrations of radionuclides are found over 
a large area. Why would a point source model be used for a large area source? 

5. Section 5.3, This section states that there will be increased air resuspension after a fire. 
Please elaborate on the assumptions regarding the impact of a fire. Does RAC assume that 
the soil will be bare for an entire year after a fire? Does RAC assume that there will be any 
vegetation left after the fire, such as root structures? 

6. Section 5.3, Did RAC consider how the assumptions about a brush fire could impact other 
aspects of the resident rancher scenario. For example, if RAC assumes the fire will 
completely remove vegetation for some period of time, this has potential implications for the 
viability of ranching during that time period, which in turn impacts consuming home grown 
food, number of hours per year the rancher is on site, etc. Did RAC examine these 
secondary effects of a fire on the resident rancher scenario? 

7. Section 5.3, Please reference how it was estimated that 99% of Pu-239 activity is associated 
with particles e 15 microns. 

8. Section 6, Figure 6-1, Please explain in this section the software quality control procedures 
used to assure that the PERL scripts were written correctly and performed as they were 
intended. Please explain the procedures used to verify and validate the RAC developed 
software. 

9. Section 6, Page 6-5, It is stated that, "The Monte Carlo simulations shown in Figure 6-1 
- - _  ~- . produced a file of soil action levels for the plutonium, americium and neptunium species of 

interest." Please include these radionuclide soil action level distributions in the report so a 
~ 

direct comparison can be made with the current radionuclide soil action levels. -- 
~. 

10. Section 6, Page 6-5, It is not readily apparent how the distribution of RSALs was compared- - - -I 
with soil concentrations to develop a probability of exceeding the dose limit curve. Please 
work through an example in the text. Also, please explain how this methodology compares 
with the "Sum-of-Ratios" methodology currently used to assess the radionuclide soil action 
levels at a site. 

11. Section 8 ,  Please include a copy of the computer software and documentation that RAC 
developed so that all the RSAL distributions can be evaluated. 

12. Section 8, Please recommend a methodology for assessing a site when plutonium, 
americium and uranium contamination are present in ratios different than what RAC has 
assessed. 

13. Section 8 ,  In a number of places, RAC has used the single radionuclide soil action level 
currently being used at RFETS as a basis for comparison with the RAC derived soil action 
level. Please compare the RAC derived soil action level with the RFETS radionuclide soil 
action level using the "Sum-of-Ratios" method. 

14. Section 8.2.2, Please include a discussion of the resident rancher that includes 1) When the 
resident rancher would be expected at RFETS, 2) The extent of the resident rancher's 

I 



property and what is the surrounding land use, and 3) What type of ranch is expected (i.e., 
what crops and animals would be expected at the property). 

15. Section 8.2.2, With the drinking water turned on, is the resident rancher drawing water from 
the shallow ground water (Water present at e 50 ft depth) or from deep ground water (Water 
present from > 300 ft depth). 

16. In the public meeting on 11/11/99, it was stated that the appropriate soil ingestion rate for a 
child is 75 grams/year in an open space scenario. Please explain this statement in greater 
detail. 

17. There appears to be some inconsistency in siting the surface soils action levels as referenced 
in the "Action Levels for Radionuclides in soils " 1996 document you site. For Scenario DOE- 
1, residential you site Pu 239 value of 1432 pCi/g, which is for Pu 240. The correct value 
should be Pu 1429. For Scenario DOE-2, Open space, the correct value for Pu 239 is 9906 
pCi/g, not 10580. Please check your values and if you do not agree, please explain the 
differences. It would also be of great benefit to list your values as either sum-of-ratios 
numbers or only Pu 239. Mixing the reported values causes confusion. 

18. Please expand your discussion of the off-site resident rancher action level of 30 pCi/g. From 
the information presented in section 9.1 it is unclear how you came to that value. 


